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MusicSystem generates the sound of any musical 
instrument—real or imagined! Solo or sextet. Rock or 
classical. Laid-back or loud. At home, the concert hall, 
or the classroom. MusicSystem sets new standards for 
computer generated music. 


Works in your Apple®. 

Digital Synthesizer with 16 voices. 

Stereo output. 

Polyphonic—multivoice chords and note sequences. 
Additive synthesis of instruments. 

Waveforms are fully programmable for each voice 
to create instrument definitions and music dynamics. 
35Khz sample rate. 

Frequency resolution is .5Hz steps. 

Graphical input of sheet music with a graphics printer. 
Complete software operating system. 

Graphical music editor using light pen (provided), 
game paddles, or keyboard. 
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e Pre-entered music provided for immediate playing 
and enjoyment. | 
¢ Thorough documentation and tutorial user’s manual. 


Drop by your Apple® Dealer and ask to hear “Mountain 
Music” for yourself. 


suggested retail 


Mountain Computer 


INCORPORATED 


300 El Pueblo, Scotts Valley, CA 95066 
TWX: 910 598-4504 (408)438-6650 


The word “Mountain” in Mountain Computer and the logo are trademarks of Mountain 
Computer Inc. 
Apple is a Trademark of Apple Computer, Inc. 
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Digital Marketing will Keep you ahead in the ’80’s by 
helping you build a professional software library of 
business organizational tools: 


MILESTONE™: A project management and time sched- 
uling program. A powerful, cost effective and easy to use 
“Critical Path’ program that can be used for planning and 
analyzing virtually any project. Time is money. Save both 
with Milestone. PRICE IS $295. MANUAL ALONE—$90. 


DATEBOOK II": Replaces your appointment calendar. 
Find openings, make appointments, modify or cancel 
appointments for up to 27 separate appointment blocks 
for up to a year ahead. Copies of day’s schedule can be 
quickly printed. PRICE IS $295. MANUAL ALONE—$285. 


ACCESS/80'™™: A report generator and cross-tabulator. 
Virtually any report that can be described on paper can 
be generated by using your existing ASCI| data files. 
Produces reports in minutes that would take hours to 
program in BASIC. LEVEL 1—$295. LEVEL 2— $495. 
LEVEL 3—AVAILABLE 1st/QTR ’82. 


SPELLBINDER™: Full feature word processing system 
with office management capabilities. Easy to use, flexible 


All programs require CP/M (trademark of Digital Research) 


MILESTONE and DATEBOOK trademarks of Organic Soft- 


ware. ACCESS/80 trademark of Friends Software. 
SPELLBINDER trademark of Lexisoft. Personal PEARL 
trademark of Relational Systems. 


These disks are available in both 8” and 5%” formats. 


print formatting (double column, proportional spacing, 
etc.) and powerful macros which allows features to be 
added for requirements of user. PRICE IS $495. MANUAL 
ALONE—$50. 


PERSONAL PEARL": “User Friendly” version of PEARL 


(Program Generator). A fourth generation language. Auto- 


matically creates completely new programs in CBASIC. 


Easy to use to create “personal” software such as check- 
ing and financial programs, names and address lists, etc. 


PRICE IS $2985. 


Digital Marketing’s state-of-the-art software is chosen to 
keep you ahead of the technology by offering the most 
innovative and proven programs available. 


SOF TWATRE 


SOF TVVAIRE 
DIGITAL MARKETING 
DIGITAL MAIRKE TING 


2670 Cherry Lane © Walnut Creek, CA 94596 


(415) 938-2880 


Telex #17-1852 (DIGMKTG WNCK) 

Dealer inquiries invited. 

Dealers outside California call (501) 442-0864 
Inside California call (415) 938-2883 
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Popular S Views 


Traveling Hopefully 


Are you just about to buy a 
computer? 

There must be some spark of com- 
puter madness in you since you're 
reading this issue of Popular Computing. 
If there’s a computer in your future, | 
have three words of advice: Buy it now. 

Learning by doing was never so 
apropos as it is with computers. More 
than one million personal computers 
are in circulation today, the proud 
possessions of people who sometimes 
took risks—people who answered the 
call to master a new tool. 

But today the risks are much smaller: 
prices are lower, reputable companies 
are at work in our field, software is 
friendlier and more dependable, and 
hardware is more reliable. 

So what’s stopping you? It could be 
the sort of paralysis that sets in-when 
the enormity of choices hits home. 
Computer companies complicate mat- 
ters by their irresistible habit of 
announcing new versions of old 
machines and almost monthly scrap- 
ping the status quo. But these tactics 
should not deter you from mastering 
the machines that are eventually going 
to change your life. 

This month we present four portraits 
of the current media stars: those com- 
puters that have proven their worth in 
a highly competitive field. Some have 
features that others lack, their prices 
vary, but all have proven they can 
attain at least a minimum level of per- 
formance. 


What computer you buy, of course, 
depends on what you need to do and 
what you can afford to spend. And 
don’t worry that your machine will 
become obsolete—the skills you 
develop using a computer now can be 
used with future machines. tants 

Over the past four years I’ve had the 
chance to audition just about every 
popular computer, and I’ve learned 
something valuable in every case. Peo- 
ple often ask ‘me which machine is the 
best; again, the answer depends on the 
individual. Of the four machines on 
the cover, I probably use the Apple II 
and the TRS-80 the most. But that’s 
because of my particular needs. You 
might find that you're better off with 
the Commodore or Atari. In fact, my 
ideal machine would combine the best 
features of the four machines and 
eliminate the more irksome ones. But 
there will always be irksome features on 
any computer I could ever own—and 
delights, too. In a sense, the computer- 
phile is on an extended educational 
odyssey. 

The Chinese, as always, have a say- 
ing for it: “It is better to travel hopefully 
than to arrive.” 

I hope you buy your ticketsoon. O 


Chris Morgan 
Editor in Chief 
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| grammable calculators as well. Includes 


| program listings, formulas, a glossary of | 
computer terms and more! Definitely a (7 


| ; | These are factory fresh, absolutely first | 
| 10 FT. RIBBON quality (no seconds!) . 
| complete with envelopes, labels and write- 


C ABLE | protect tabs in a shrink-wrapped box. 
|) PLAIN JANET Diskettes...... $19.95 | 

$24° PLAIN JANE™ God | 
Introducing MTC’s premium generic || 


MUST BUY 


| APARTIAL LIST OF APPLICATIONS | 


Real Estate Evaluation § Test Your Typing Speed 


|) Astrology Finances & Investments 
| Income Tax Biorythm 
Speed Reading Energy Efficiency 
|| Personality Test Antenna Design 
|| Statistical Analysis Letter Writing 
_ Logic Circuit Analysis Recipe Index/Calculator 


Ha General Purpose Clock Timer 


Carpenter and Mechanic's Helper 


“OTHER MYSTERIES” 
VOLUME Ill 


by Dennis Kitsz 


Call now and place your order for this new | 


book, “THE CUSTOM TRS-80™ & OTHER 


|| MYSTERIES”, from IJG, Inc. More than 


300 pages, with over 60 photographs, of 
projects for the hardware hobbyist. In- 


| driver code, etc. for such do-it-yourself 


| undertakings as high resolution graphics, 


reverse video, real-time clock/calender, 


| music synthesis, ROM/RAM additions and — | 


more! 


CALL FOR AVAILABILITY 


/ 
| , 
| 


Corporation, Inc. 


" MICROPARAPHERNALIA © 


Piel THINGS 10 | ! 
Ba DO WITH YOUR | 
| PERSONAL COMPUTER | 

BY MARK SAWUSCH | | 


|| 333 pages $7.95 | 
|) 333 pages, written in simple terms, of |) 
') ‘“‘what-to-do” and ‘“‘how-to-do-it’’. Suitable |) 
| not only for microcomputers, but for pro- 


cludes schematics, PC layouts, software |7 


| | 
") THE CUSTOM TRS-80™ ...... $29.00 |) 
| = 


©1981 by Metatechnologies | transit will be exchanged. | change without notice. | «cop 


) Let your TRS-80™ Test Itself With 


MX-80, MX-80FT, MX-100 


PRINTERS 


CALL FOR PRICE 


or exceeds IBM 


_ and ISO standards. 


VERBATIM DATALIFET DISKETTES 


| Single Sided, Soft-Sectored 5%-inch, 


EPSON | DISKETTES 
1 box of 10 : 


diskette. Single-Sided, Soft-Sectored, 


" DOUBLE-DENSITY, 5%-inch diskettes with 
CONNECTS EPSON PRINTER | reinforcing HUB-RINGS. ‘Individually 100% 


> &TRS-80 MICROCOMPUTER |) ERROR-FREE certified. Invest in GOLD! 
— —— www) PLAIN JANE™ God ........... $24.95 


DISK DRIVE a | VERBATIM'S PREMIUM DISKETTES 
| DATALIFE” 


EXT E N D E R "Seven data-shielding improvements mean | 


greater durability and longer data life. |— 
|) These individually, 100% error-free cer- | 

tified diskettes feature thicker oxide |) 

coating, longer-lasting lubricant, improved || 


liner, superior polishing and more! Meets |) 
Shugart, ANSI, ECMA | 


\ 
] 
j | 
t 
| | 
] | 
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/) 5%-inch (box of 10 pa 

LOE OO: | D526 01 oe Oe $26.95 |) 

MTI, PERTEC, SHUGART, ke 10 boxes of 10 .. . . (each box)$25.95 
PERCOM & OTHERS |) 8-inch FLOPPIES | 


_ Double-Density, FD34-8000 . $43.95 | 


THE FLOPPY DOCTOR & | ‘RINGS! & 
NEWDOS by APPARAT |  )teinasy obesosr TH N GS 
NEWDOS/80 by Apparat ...... $139.95 nh shee ay See | | 
NEWDOSUPGRADE ......... CALL |) MODEL Ill. THE FLOPPY DOCTOR-Version 3 || HUBRING KIT for 5%” disks. ....$10.95 / 
NEWDOS + with ALL UTILITIES completely checks every sector of single or |) HUB RINGKIT for 8” disks. ...... $12.95 
5. k $69.95 double density 35-, 40-, 77-, or 80-track disk | REFILLS (50 Hub Rings)......... $ 5.95 
35-track ..........-- eee, drives. Tests motor speed, head positioning, CLEANING KIT for 5%” drives $24.95 
AQ trdtk 2. $79.95 controller functions, status bits and provides J) cy. iy "$3.50 
/complete error logging. THE MEMORY /a-Inc ' iS ette case eel veh vs! vel Yes -w weiss ene 3.5 a 
DIAGNOSTIC checks for proper write/read, | 8-inch diskette case .............. $3.95 | | 
BOOKS refresh, executability and exclusivity of all ad- | 
| || dress locations. Includes both diagnostics and || 514-inch File Box for 
TRS-80™ DISK | | complete instruction manual. | 50 diskettes............... $24.95 
| AND OTHER MYSTERIES . . $19.95 2 SYSTEM DIAGNOSTICS .$24.95 |) 3..ch cite Boxtcr 
Pe MICROSOFT™ BASIC DECODED $24.95 | |For MODEL MT. ce ee $29.95 ", SOdiskettes...........:... $29.95 
Z gory sa seinen ce te | rer ponepe 4). PRICESINEFFECT Y we acce : 7 are 
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rademark o : i ’ 7 ® 
TARE AS AIDS III, CALCS- Hl ONE BUSINESS Dy | Prices, Specifications, | . ata CHARGE ¢$3.00 EXTRA for cop: 
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Ask Popular is a monthly column in which we answer 
general questions about small computers. Send your 


questions to: Ask Popular, POB 397, Hancock, NH 


03449. 


Every time | look at 

specifications for com- 
puters, I see the letter K in 
reference to the amount of 
memory. What does that mean? 
A A lowercase “k” is the symbol 

for 1000, but in the computer 
world K_ stands for 1024 bytes of 
memory. (Remember that each byte 
stores one character.) The reason that a 
K is 1024 and not 1000 is because of the 
way information is stored in a com- 
puter. Amounts of memory must be in 
multiples of 8 bits (a byte), and 8 
doesn’t divide evenly into 1000. 

So when a computer salesperson says 
that a computer has 16 K of internal 
storage, he actually means the com- 
puter has 16,384 bytes of internal 


memory storage. If he says it has 48 K, 
it means there are 49,152 bytes of 


storage. 
In product descriptions for 


Q personal computers, | often 
come across the terms “‘parallel 


interface” and ‘“‘serial interface.”’ 
What do they mean? 
In any computer, an interface is 


A a means of communication be- 
tween two parts of the system (for ex- 
ample, the floppy disk and _ the 
microprocessor, the keyboard and the 
microprocessor, or the microprocessor 
and the printer). Parallel and serial 
refer to the way the communication 
takes place. 

Serial means in a series, and that is 
exactly what a serial interface is—a pair 
of wires (a circuit) across which infor- 
mation is sent one bit at a time 
(serially). The most common type of 


serial interface is the RS-232C. The 


designation represents the way in 
which the series is sent so that different 
computers can communicate with ac- 
cessories (more commonly known as 
peripherals) made by different 
manufacturers. 

A parallel interface has many more 
wires (normally 10 to 12) across which 
many bits of information are sent at 
once (in parallel). The peripheral 
receiving the information must have 
special circuitry to sort out the data. A 
parallel interface works much faster 
than a serial interface, which is the 
reason it’s used inside a computer 
(where it’s called a bus) for communica- 
tion between the microprocessor, 
memory, and keyboard. 


What’s the difference be- 

tween floppy-disk sizes? 
Also, what’s meant by the term 
“‘double-density’’! 


There are two common floppy- 
disk sizes, 5%-inch “minis” and 
8-inch standards. The smaller disks are 
used with lower-priced systems. Their 
typical storage capacity is around 
80,000 bytes (about 45 double-spaced 
typewritten pages). Some of this storage 
is usually taken up by system or appli- 
cations software. Many disk systems 
are now capable of double-density stor- 


age (160,000 characters or more on a 
single disk). Double-density storage re- 
quires a higher grade of disk media 
(manufacturers often use the term 
“double-density certified”). 

Eight-inch disks have storage 
capacities in the range of 500,000 char- 
acters (double-density). 


A useful concept is “on-line storage.” 


That’s the amount of storage available 
to your computer without having to 


swap disks in disk drives. For example, 
a mini-disk system with two double- 
density drives may have on-line storage 


of over 300,000 characters. 


What’s word processing 
and how does it work? 


Word processing refers to using 
a computer for manipulating 
and editing text—writing letters or 
reports, for example. (This column is 
written on a small computer using a 
word-processing program.) When a 
computer is used, text can be changed, 
added to, or moved around until the 
author is satisfied. Then, as many 
copies as are needed can be printed out. 

Although there are many _ special 
(and expensive) computers designed to 
do word processing exclusively, any 
personal computer can be turned into a 
word processor with the right software. 
Of course, a printer is an absolute 
necessity. 


Why do some programs 
work fast and some slow! 


Many factors are involved. 
Programs written in high-level 
languages such as BASIC will usually 
be slower than similar programs writ- 
ten in the computer’s machine 
language. Computers handle the 
translation process in one of two ways: 
they either interpret the program by 
looking at one line at a time every time 
the program is run and translating it 
into binary code, or they compile the 
program into Is and Os all at once the 
first time the program is run. Although 
a compiled program is much faster, 
some languages don’t lend themselves 
very well to this process. 

Input and output operations are 
much slower than internal operations. 
For example, it may take one second to 
get a record from a disk, but only a 
thousandth of a second to get the same 
record if it is already in the computer’s 


memory. Continued on page 10 
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Osborne Welcomes You to 
the World of Microcomputers 


INTRODUCTORY BOOKS 


Business System Buyers Guide 
by Adam Osborne and Steven Cook 
Purchasing a computer for any busi- 
ness is a complex process, but this 
book will help. Before you buy any 
computer, read this book. You'll never 


make a better investment. 
#47-0, $7.95 DO 


Introduction to Microcomputers 
Volume 0: The Beginner’s Book 

by Adam Osborne 

Here's the book to start with if you 
know nothing about microcomputers 
but wish to learn. Provides the con- 
cepts you'll need to understand this 
technology. #26-8, $7.95 D 


An Introduction to Microcomputers 
Volume |: Basic Concepts 

by Adam Osborne 

The world’s best selling textbook on 
microcomputers uses concepts that 
are common to all microprocessor 
systems. Shows what a microcom- 
puter can do, and how it does what it 
does. This edition is the most com- 
prehensive and up-to-date introduc- 
tion to microprocessor systems avail- 
able anywhere. #34-9, $12.99 D 


Running Wild- 

The Next Industrial Revolution 

by Adam Osborne 

An insider's look at the microelec- 

tronics revolution. Will the coming 

years prove to be a dream or a night- 

mare? Running Wild tells the story. 
#28-4, $3.95 D 


GUIDES 


Apple ii™ User’s Guide 
by Lon Poole, Martin McNiff and Steven 
Cook. 
Complements your Apple I! owners 
manual. Our guide will tell you more 
about your Apple I! or Apple II plus 
computer than any other single 
source. It covers all the special fea- 
tures of the Apple computer. 

#46-2, $15.00 D 


Ne 


PET/CBM™ Personal Computer Guide 
by Adam Osborne and Carroll Donahue 

A step-by-step guide which takes you 
from the “on” switch to assembly lan- 
guage subroutines for your Com- 
modore system. It’s a BASIC tutorial 
and covers many recent CBM pro- 
ducts. #55-1, $15.00 0 


PROGRAMMING BOOKS 
W 


Science and Engineering 

BASIC Programs 

ed. by John Heilborn 

An important collection of the most 
valuable programs for scientists and 
engineers. Easily used on most pop- 
ular microcomputers #63-2, $15.99 0 


Some Common BASIC Programs 

by Lon Poole and Mary Borchers 

76 well designed and brilliantly doc- 
umented programs that solve a variety 
of problems in statistics, finance, and 
math. 


Generalized BASIC Edition 
#06-3, $14.99 D 


PET/CBM™ Edition #40-3, $14.99 0 


new 


yew 


TRS-80™ Level Il Edition#54-3, $14.990 


Atari™ Edition 


All 76 programs ready to run on: 
PET/CBM™ floppy disk #33-0, $22.50 0 


PET/CBM™ cassette  #25-X, $15.000 


TRS-80™ Level II cassette 
#32-2, $15.00 0 


#53-5, $14.99 O 


SOME COMMON 


BASK 
PROGRAMS 
tony COTY Way 


Ne 


ne 


Practical BASIC Programs 
Here are 40 useful and fully docu- 
mented programs designed torunon 
most microcomputers. Especially use- 
ful in small business and household 
applications. (Generalized BASIC). 
#38-1, $15.99 DO 
WW 


Osborne CP/M™ User Guide 

by Thom Hogan 

The most complete and up-to-date 
CP/M book you can find. It will make 
your first use of CP/M easy. If you 
already own CP/M, it will help you 
modify your system. #44-6, $12.99D 


Ww 


CBASIC™ User’s Guide 

by Adam Osborne, Gordon Eubanks and 
Martin McNiff 

Co-authored by Gordon Eubanks, the 
creator of CBASIC, this is more than 
a self-teaching textbook, it is the de- 
finitive reference of the CBASIC lan- 
guage. #61-6, $15.00 0 


BUSINESS BOOKS 


by Lon Poole and co-authors 


Osborne's three business systems are 
renowned for excellence in design 
and documentation. Our books ex- 
plain in detail how to use the pro- 
grams. They contain complete pro- 
grams listings, supporting technical 
documentation, and specific infor- 
mation on changing and installing 
the programs. 


Payroll with Cost Accounting 
#22-5, $20.00 0 


Accounts Payable and 


Accounts Receivable  #23-3, $20.00 0 


General Ledger #24-1, $20.00 D 
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ASSEMBLY LANGUAGE 
PROGRAMMING SERIES 


by Lance Leventhal and co-authors 

You needn't know anything about 
assembly language to use these 
books. Each one is a straightforward, 
self-teaching textbook that is botht 
precise and easy to understand. 


ASSEMBLY LANGUAGE 
PROGRAM SERIES 


600002 #62-4, $16.99 O 
6609) 32245 ee #35-7, $16.99 0 
6502.42 ee #27-6, $16.99 D 
ZOO oe #21-7, $16.99 D 
ZEQ0G) nie he ee #36-5, $19.99 DO 
6000 3 ow Se #12-8, $15.99 D 
8080A/8085 ............ #10-1, $15.99 O 


The 8086 Book 

by Russell Rector and George Alexy 

Part assembly language text and part 
hardware reference, this book covers 
all of the 8086’s most important fea- 
tures. #29-2, $16.99 D 


Osborne McGraw-Hill Dept. P1 
630 Bancroft Way, Berkeley, CA 94710 
Call Toll Free: 800-227-2895 
in California (415) 548-2805 


Name 

Address 

City/State/Zip 

Plus: 0 .75/item 4th class O $1.50/item UPS 
D $2.50/item Air Mail (1$10.00/item Overseas 
(California residents add applicable tax.) 


Total amount enclosed $ 
or charge my CVisa (OMastercharge 


Card# Exp. Dt. 


Book#, Price: 


Baked Apple. 


Last Thanksgiving, a designer from 
Lynn/Ohio Corporation took one of 
the companys Apple Personal Computers 
home for the holidays. 

While he was out eating turkey, it 


got baked. 
His cat, perhaps miffed at being left 


alone, knocked over a lamp which started 


a fire which, among other 
unple asantries, melted giiaF 3 Pr A 
hisTV set all over his FRU pys-seul — 
computer. He thought 2 Jewett. 

his goose was cooked. — A 

But when he took the F 
Apple to Cincinnati Computer Store, 
mirabile dictu, it still worked. 

A new case and keyboard made it 
as good as new. 

Nearly 1,000 Apple dealers have 
complete service centers that can quickly 
fix just about anything that might go 
wrong, no matter how bizarre. 

So if youre looking for a personal 
computer that solves problems instead of 
creating them, look to your authorized 
Apple dealer. 

Youll find everything well-done. 


The personal computer. __ apple 


For the authorized dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014. 
Circle 71 on inquiry card. 


We Meet or Beat 
Any Advertised Price! 


NORTHSTAR 


HORIZON II pet iiae 
64k Quad Density 

m ©25/8’' Dbl Side $ 

@ Obl. Density Drives 

| °Full Factory Warranty 

a eList $4495 


HORIZON Il HORIZON Il 
32k Double Density 64k Double Density 32k Quad Density 


ss0s $2695 = sets $3050 = sass $2895 


SUPEXBRAIN | 


64k Double Density 64k QD 


+2650 *2950 


PRINTERS 


COMET C ttonscsg oc ee Sere ee ee $450 
COMET Il c.tton partes. 2.2... eee ee $825 


LET i 


ncagypptttettee” 


HARD DISCS 


Smbyte for 
$-100, TRS-80, 
H 


List $ EPSON MX80 DATANGE & <osc Gor as te tecba, See ek ees . *478 
$3495 27195 EPSON MX80 aszzz..........0.0.. *549 
EPSON GRAFTRAX............... $90 
STARWRITER 25cps parallel. . 2. 1. 2 we wee $1495 


CORVUS 


STARWRITER ascps asz3zz........... +1650 

1Ombyte......... $AQ2GQ5 | STARWRITER II ascps paras. 2... *1795 
STARWRITER III socps ns2zz2......... +1750 

Fee NEC 7710 aszzz...... ee ee ee 8209S 


Mirror backup............ +660 


Host Multiplexer. S 
Master Multiplexe © 760 


Interface Card, 5’ cable... .*196 


MPI88G With graphics... . 


TELEVIDEO 
910C..... *595 
9120.2. *665 


CDC imme Sy, 2295 [IZOC . . . . . °720 


Reg. $749 $650 


LANGUAGES 
C Basic ll........ $98 
M Basic 80...... $276 


Tandon, 
Tandon, CDC 2m it, $350 [290 - -- - - 950 
Tandon 100-4 sotak...* SUPERBRAIN 


: $-100 Bus Adapter GRAPHICS 
omb Hard Disc <a75 Graphics board....... *896 
ST-506 $1350 LIST $595 Symbol Generator... .. *200 
aie Cate ae SUPEHRRAIN LIST $90 | Graphics Plotter...... *200 
3-D Graphics......... $400 
DISKETTES Parallel Port °F | Surface Plotter... +450 

; : $ Graphics Terminal 

Verbatim 525-01......... Box of 10 29 LIST $205 | eet. aa 


Dysan 5%, SS, DD Soft. . . Box ot 10 *34"° 


$155 
To Order Call (206) 453-8159 


Mail and telephone orders only. Mastercharge, VISA add 3%. No COD. All prices FOB origin. 
Send for catalog. 


PACIFIC COMPUTER BROKERS 


11056 Palatine North, Seattie, WA 98133 


SBE Prom 
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Some types of computations are in- 
herently slower than others. For exam- 
ple, the more precision required by an 
accounting program, the more time the 
program will take for arithmetic opera- 
tions. 

To put this issue into perspective: for 
the majority of personal and small- 
business applications, the speed at 
which a program runs isn’t as impor- 
tant as, say, the ease of using it or the 
amount of memory it requires. 


I’ve heard a lot about “‘bub- 
ble memory.” What is it 
and how does it work? 

So-named because it uses tiny 
magnetic domains shaped like 
bubbles, bubble memory is high-den- 
sity (over 128,000 bytes in a match- 
book-size package) and nonvolatile (it 
doesn’t lose data when power is re- 


moved). For these reasons, it was 


thought to be the ultimate memory for 
small computers of the future until re- 
cently. However, because of their pres- 
ent high cost, bubble memories are 
now viewed mainly as special-applica- 
tion devices. For example, they are 
used in telephone circuits to store data 
for voice-synthesized “operators.” It will 
probably be several years before they 
become generally available. 

The te 
ory is fascinating. Inside a tiny package, 
electromagnetic coils cause magnetic 
“bubbles” to race around tracks in tight 
formation. The presence or absence of 
a bubble in a given position indicates a 

1 or O —the fundamental units of in- 
formation in a digital computer. Bubble 
memories can deliver a steady 100,000 
of these 1s and Os per second to a wait- 
ing microprocessor. That’s much 
higher than the effective information 
transfer rate of a floppy-disk drive. 

Despite American industry’s skep- 
ticism about the current usefulness of 
bubble memories in consumer prod- 
ucts, at least one Japanese personal 
computer uses them in cartridge form — 
Fujitsu’s Bubcom 80. O 


EAT 


Programmer, 
Artist Create 
Playboy 
Sculpture 


Combining diverse skills, ar- 
tist Rob Fisher and computer 
programmer Frederick R. 
Stocker have created a spec- 
tacular five-story steel, glass, 
and Plexiglas sculpture for 
Playboy’s Atlantic City, New 
Jersey, casino and hotel. 

Fisher, who holds an engi- 
neering degree from MIT, 
decided to use a computer 
when he was commissioned for 
the sculpture two years ago. He 
wanted it to resemble the cur- 
tains of the aurora borealis, a 
light phenomenon in northern 
skies. But the variables in- 
volved in constructing such a 
work of art were overwhelm- 
ing. With Stocker’s help, how- 
ever, Fisher entered more than 
5000 components and engi- 
neering specifications into a 
computer. Once this informa- 
tion was analyzed, the com- 
puter generated a graphics dis- 
play (see picture) of the pro- 
posed sculpture. It took one 
year for Fisher to complete the 
work, which consists of thou- 
sands of pieces of hand-blown 
Plexiglas, polished brass, and 
other materials. 
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Computer Graphics Train 
Pilots for 
Combat Missions 


The computer-simulated 
flight tests that teach military 
pilots to fly, refuel in mid-air, 
drop. air-to-ground missiles, 
navigate, take off, and land are 
becoming more realistic. Ex- 
perts say they can now vary 
weather and lighting condi- 
tions to mimic almost any real- 
life situation. 

Link, a division of the Singer 
Company in Sunnyvale, Cali- 
fornia, offers computer simula- 
tions using 64 colors with mov- 
ing targets, clouds, and other 
visual situations that might 
confront a pilot on maneuvers. 
Other companies offer realistic 
sounds such as the whine of a 
engine and 
dynamic hisses. 

Pilots do not take their tests 
on typical video-display ter- 


turbine aero- 


minals. Images of the fictitious 
situation are projected on a 
larger screen, giving the ap- 
pearance of depth and the feel- 
ing of being in a cockpit. One 
important aspect of computer- 
simulated tests is that they are 
cost-effective. The military 
stands to save thousands of 
dollars if future pilots drop a 
make-believe missile rather 
than a $5000 real one. 

Even though tests aren’ real, 
pilots take them seriously. In 
fact, military brass say the 
pilots emerge from the test in a 
sweat, as if they've been “put 
through the wringer.” The 
Federal Aviation Administra- 
tion has already approved 
simulated test flights for pilot 
retraining. 


Computerizing 
Companies 


Should Watch 
Employee 
Morale 


Businesses are computerizing 
with long-awaited glee. After 
all, computers are heralded as 
growth hormones for the mar- 
ketplace, swords that knife 
through red tape and payroll 
complications, and the 
ultimate service department 
manager. But firms that are 
cheerily plopping computer 
terminals on employees’ desks 
should keep an eye on morale, 
according to MIT’s Shoshanah 
Zuboff, in a study entitled 
“Psychological and Organiza- 
tional Work.” 

While computers 
may be intended to raise pro- 
ductivity on all levels, says 
Zuboff, the electronic wunder- 
kind may actually be increas- 
ing stress, creating job 
boredom, undermining loyalty 
to the firm, and lowering pro- 
duction. When workers feel 
that their skills and worth to 
the company are being under- 
cut by a computer, they begin 
to feel “insignificant and over- 
whelmed .. . this situation can 
exacerbate the issues of power 
and powerlessness that haunt 
all levels of organizational life.” 

Zuboff contends that when 
employees believe that they 
have lost control over work en- 


business 


virons, the result may be com- 
puter or system sabotage as 
well as sharp increases in sick 
leave and related problems. 
Also, employees may try to 
prove the system ineffective or 
simply not use it at all. Most 
managers, she adds, do not 
take such trends into account 
when computerizing their firm. 
Zuboff warns that greater at- 
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tention should be paid to the 
psychological impacts of the 
new technology on employees 
to avoid these problems. 
Wilbert Galitz, a consultant 
for CNA Insurance, agrees. 
Speaking at a recent National 
Institute for Occupational 
Safety and Health conference, 
Galitz said computer systems 


flop because upper-level 


managers fail to deal with the 
issue of change. 

Managers should plan for 
change, 


Galitz. They 
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Escapes Slashed 


should determine the best time 
to carry out office automation 
and take slow steps so that 
employees can adjust. 
Management goals for com- 
puterization should be made 
Galitz says. 
System design is also critical, 
he added. The computer sys- 
tem should be easy to use, 


clear as well, 


within current employee capa- 
bilities, and thorough docu- 
mentation and training should 
be available. 
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in Half 


By computerizing statistics 
on inmates, a behavioral psy- 
chologist in Atlanta has cut in 
half the escape rate in 
Georgia’s state prison system. 

Herbert Eber’s program, 
called Visor, gives prison of- 
ficials up-to-date information 
on each inmate's status and lets 
guards and wardens determine 
whether this matches prisoner 
characteristics. When Eber 
began collecting computerized 
data from different prisons, he 
found prisoner records bore 
little resemblance to what was 
actually happening behind 
bars. In some cases, Eber no- 
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ticed that inmates were being 
kept in maximum security for 
no apparent reason. 

The major part of Eber’s 
work consists of giving psycho- 
logical tests to incoming 
prisoners. Prison officials then 
feed this information into a 
computer that prints out a nar- 
rative with 
recommendations for types of 
treatment and rehabilitation 
programs. Besides 
with the Georgia prison sys- 
tem, Eber has done similar 
work in Colorado, Arizona, 


Oklahoma, and Alabama. 


report specific 


working 


Computerized Scholarship 


’ 
"OF aie 


Service Helps Students 
Locate Funds 


More than $140 million 
worth of scholarships went un- 
last year, mainly 
because no one knew the 


claimed 


money was available. This year 
a new company, using a bat- 
tery of personal computers, 
wants to make sure all that 
money finds its way to de- 
serving students. 

The National Scholarship 
Research Service (NSRS), 
headquartered in San Rafael, 
California, does not ad- 
minister the grants itself. The 
service acts as a liaison be- 
tween organizations with 
scholarship money and _stu- 
dents seeking financial assis- 
tance. 

It’s all too easy to miss out on 
potential scholarships, says 
NSRS_ president Daniel 
Cassidy, even though some 
250,000 private grants worth 
about $1 billion are available. 
While most college financial- 
aid officers know about state, 
federal, and grants, 
they rarely keep track of the 
multitude of private scholar- 
ships awarded by individuals, 
trusts, unions, and thousands 
of large and small organiza- 
tions. For example, Cassidy 
notes that probably few people 


alumni 


know the Kosciuszko Founda- 
tion in New York gives de- 
serving graduate students up to 
$1000 to study Polish history, 
journalism, or “Polish Contri- 
butions to America.” Or that if 
you intend to pursue a grad- 
uate degree in malacology —the 
study of mollusks—you may 
qualify for a $500 scholarship 
offered by the National 
Capital Shell Club in Wash- 
ington, D.C. 

Perhaps even more interest- 
ing is the fact that 80% of the 
grants tracked by NSRS don't 
require a showing of financial 
need. The Eisenhower Memo- 
rial Scholarship Foundation, 
for instance, offers grants up to 
$8000, regardless of the income 
of a student and his or her 
parents. But to qualify, the ap- 
plicant must never have at- 
tended college and have “faith 
in a divine being and a firm 
belief in the free enterprise 
system and the American way 
of life.” 

NSRS_ has information on 
about a fifth of all private 
scholarships available and adds 
some 70 sources a week to its 
computer files. Cassidy fully 
intends to track information 


on every remaining private 


grant and include it in his data 
base, although it may take 
three more years, he says. 

The 25-year-old Cassidy be- 
gan accumulating scholarship 
information on file cards for 
his own use when he was a stu- 
dent at the University of San 
Francisco. After four years, he 
had four file drawers of 
sources—and $20,000 in schol- 
arships! Cassidy used the 
money to earn degrees in pre- 
medicine and _ international 
business, as well as a master’s 
degree in chemistry from USF. 

Later working toward a PhD 
in pathology at the University 
of California at San Francisco, 
Cassidy supported himself and 
his wife and supplemented his 
scholarships by selling scholar- 
ship information to other stu- 
dents looking for financial aid. 
He borrowed money from his 
parents, bought an Apple com- 
puter, and set up NSRS in his 
apartment. He learned to pro- 
gram while at USF. 

He originally charged $25 for 
his services, “because I wanted 
to keep it to the price of a case 
of beer.” Cassidy was, how- 
soon swamped with 
work. Indeed, so many cus- 
tomers besieged his fledgling 
business Cassidy had to drop 
out of school to manage his 
creation full-time. Last year 
NSRS, using its one Apple and 
an old Digital Equipment Cor- 
poration DECWriter printer, 
served 1120 students. Now the 
company owns 12 Apples, a 
Corvus networking system 
with 20 megabytes of data stor- 
age, and Okidata and TI 810 
printers. NSRS expects to pro- 
cess more than 6000 applica- 
tions by the end of the year. 

“We want to become THE 
institution for private money,” 
Cassidy says firmly. With the 
Reagan administration’s threat 
to cut $9.2 billion from the 
federal scholarship and loan 
programs in the next five 
years, NSRS will undoubtedly 
attract increasing attention. 

The company already re- 


ever, 


ceives about 1000 inquiries a 
month. A student fills out a 
31-question application, listing 
scholastic interests, religion, 
and ancestry, and (for a $35 
fee) receives a computer print- 
out of relevant scholarships. 
The average person obtains 30 
to 50 listings of private scholar- 
ships and NSRS returns a 
customer’s money if it can’t 
provide at least 20 sources. “So 
far, we refund about nine a 
month,” Cassidy said. 

Soon the company will add 
information grants, which are 
offered to students pursuing 
and technical 
1982, 
Cassidy will open a London of- 
fice, called The International 
Student Research Service, to 
provide American and foreign 


vocational 


education. Early in 


students with information on 
scholarships for overseas study. 


Flea Market 
Shopping Via 
Computer 


In the market for 10,000 
pounds of hamburg? The 
American Meat Exchange, a 
computerized supermarket for 
volume buyers, is one of a 
number of new computerized 
trading grounds. Working like 
an electronic cross-reference 
file, the computerized flea 
markets link those in need of 
goods with suppliers. 

Computer traders use large 
mainframes with intricate 
database management software 
programs and save time and 
money by cutting the number 
of phone calls needed to track 
down items. Users simply call 
the exchange, review the list of 
goods, and contact the ap- 
propriate party either directly 
or through the exchange. 

The American Meat Ex- 
change, located in Elmhurst, 
Illinois, opened for business 
last year with a clientele of 
supermarket 


meat dealers, 


chains, and wholesale dealers. 
Using their own video-display 
terminals and printers, mer- 
chants hook into the General 
Electric Information Services 
Company each morning to 
enter their list of goods and 
prices. After reviewing the sup- 
ply list, buyers type in the price 
they are willing to pay and the 
two parties begin negotiations. 
The computer locks out other 
potential buyers, while the in- 
volved parties dicker over 
prices and decide on shipping 
and packing times. When a 
deal is made, trader and 
customer receive printed 
copies of the transaction. Final 
prices are recorded by the com- 
puter, although names of the 
parties and terms of the agree- 
ment are kept secret. Users 
then pay for computer time, 
which averages $75 to $100 per 
hour. 

Other barter systems charge 
according to a percent of the 
sale. Source 2, an electronic 
components flea market, re- 
ceives a fee each time a deal is 
made on its computer lines. 

Source 2 clients are mostly 
companies with excess stock of 
integrated circuits, semicon- 
ductors, and the like. Com- 
panies with parts call into 
Source 2, enter a list of parts, 
part condition (worn-out or 
brand-new), and prices. Shop- 
pers phone in to see what’s 
available. If a match is made, 
Source 2 receives 10% of the 
sale, which usually hovers be- 
tween $1500 and $2000. Head- 
quartered in Santa Clara, 
California, Source 2 recently 
expanded operations, opening 
two new offices in New Jersey 
and Massachusetts. 

Based in Philadelphia, the 
newest exchange is Interna- 
tional Real Estate Exchange 
(IREX), which caters to some 
2500 real estate developers 
around the globe. Agents 
wheel and deal from terminals 
stationed in their home offices. 
Property listings describe land, 
buildings, and suggested prices. 


Interested buyers call the ex- 
change, which connects them 
to sellers. If property is sold, 
the real estate exchange is paid 
with a fee set at 1% of the sale. 
Buyers and sellers share the 
charge. 
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Thirteen-year-old Glenn Tesler of 
North Hollywood, California, has 
built a profitable family business 
around his personal computer. 


From Play 
to Profit 


For 13-year-old Glenn 
Tesler, personal computers 
provide more than fun and 
games. Computers are the 


backbone of a commercially 
successful all-in-the-family 
business, Prosoft, that 
software out of the Teslers’ 


North Hollywood, California, 


home. 


sells 


Glenn was nine when he got 
hooked on computers. He 
learned by playing around at 
the keyboard and picking up 
machine language from tech- 
nical books. Glenn also boned 
up on computers by working 
on timesharing systems with 
his father, an IBM consulting 
engineer. By 11, Glenn had his 
first computer, a Radio Shack 
TRS-80 Model I, and within 
weeks he was so proficient at it 
that he began using more ad- 
vanced programming. Next 
came a disk drive, for more 
computer power, and, finally, 
a printer. During his free time, 
Glenn began to produce 
dozens of programs. 

There’s Faster, for instance, 
which took about two months 


to develop. It speeds up BASIC 
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MICROLAB 


The S800 
Investment 
that eams 
Unlimited interest. 


Open up an exciting world of microcomputer 
applications for only $800 with MICROLAB. 
Performs data collection, function generation, 
transient signal capture, Fourier synthesis, 
games, nuclear lifetime measurement, cooling 
curve experiment. Combine with oscilloscope 
for ‘free’ graphics. Use in stand-alone mode or 
connect to larger computer. Makes even 
complex, costly experiments economically 
feasible for all age groups. Ideal for use in 
continuing ed programs, high schools, 
colleges, etc. Complete with hardware, 
software, text modules. Write for information: 


CD 


CAMBRIDGE DEVELOPMENT 
LABORATORY 


36 Pleasant St., Watertown, MA 02172 


(617) 926-0869 
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Update 


programs by showing the pro- 
grammer how to modify the 
programs for maximum effec- 
tiveness. 

About a year ago, with 
Faster in hand, Glenn’s father, 
Charles, decided it was time to 
move into the marketplace. 
Tesler purchased a_ second 
TRS-80 and some other equip- 
ment and Prosoft was born. 
The “outside” computer in- 
terest, however, also meant he 
had to leave IBM, where he 
worked for 18 years. 

“So far,” says Tesler, “busi- 
ness is very good.” Faster is 
priced at $29.95 and after six 
months 250 have been sold. 
The more recent Newscript, a 
word-processing program, goes 
for $99.95 and some 450 of 
those programs have been 
sold. 


Most Prosoft customers are 


home-computer hobbyists, 
businessmen, doctors, and 
universities. And Glenn’s 


mother, Deborah, points out, 
“A lot of writers want New- 
script because it’s a word-pro- 
cessing program.” 

Glenn receives royalties from 
Webb International, Inc., a 
Newport Beach, California, 
firm specializing in TRS-80 
software while working on his 
new project. He is developing a 
product that will connect a 
computer and a typewriter. 
“It’s going to be part of a word 
processor, and the name of the 
product is T-Lec,” says Glenn. 

“The man from Webb told us 
he had looked all over the Los 
Angeles area and decided that 
Glenn was the most qualified 
person for the job,” adds 
Glenn’s mother. 

So far, Prosoft is strictly a 
family business. Glenn and his 
father team up on the tech- 
nical work, developing pro- 
grams. Deborah Tesler tackles 
the rest, including advertising. 
Even 11-year-old Laura and 
10-year-old Scott help out by 
recording programs on disks, 
which is the initial step in pro- 
ducing software. For the how- 


to manuals, the Teslers turn 
out the original copy on a com- 
puter printer and ship it to a 
local printer for duplicates. 

From the Teslers’ San Fer- 
nando Valley house, a busy in- 
dustry is run: outside a pile of 
packages await United Parcel 
Service pickup and inside the 
phone rings constantly. Glenn 
is on the line for hours, hand- 
ing out advice and information 
to people who have bought his 
programs. “He feels he owes it 
to his clients,” says his mother. 

How do people react when 
they find they are asking a 
13-year-old for help? “Well,” 
says Glenn’s father, “first they 
have to get over the fact that 
it’s not a girl they’re talking to 
but a young boy (Glenn’s voice 
is high) then they don’t really 
care. They need help, and as 
long as they get it, it doesn’t 
make any difference who it 
comes from. They soon find 
out that Glenn knows what 
he’s talking about—that’s all 
that counts. Sometimes when | 
answer the phone people tell 
me they don’t want to talk to 
me but to Glenn, because he’s 
more patient.” 

Last year, Glenn was the 
youngest winner of Rockwell 
International Corporation’s 
annual computer program- 
ming contest for seventh 
graders in the Los Angeles 
school district. He also speaks 
to computer clubs. Still, his in- 
terest goes beyond computers. 
Says his father, “He is a 
straight A student, except in 
physical education and 
ceramics. He intends to go to 
college, but he won’t major in 
computer science. There are 
other things in life than com- 
puters. Besides, I’d like him to 
major in business. It would be 
useful for our company.” s-_ 


STOP STEALING 
FROM YOUR OWh 


, 2a 


, : ~ \ 
fe 0 aN Y 
@) 4 | 


Here's the white collar crime of 1981: Let 
your people labor away for hours at jobs a 
properly trained computer can do in seconds. 

You pay for all those wasted hours. 

And you're missing opportunities, 
because the hours could be spent on new, pro- 
ductive, profitable projects. 

We can help you. 

lf you have a CP/ M®-based microcomputer, 
SSG’s Business Productivity Packages will scoop 
up all those hours you're losing and give you back 
more productivity, more time, more information, 
and more Success. 

ANALYST. $250. An information storage 
and retrieval (data base) system that will replace 
piles of files with information you can USE. 

MAGIC WORKSHEET. $250. SSG’s answer 
to the world’s demand for electronic spreadsheet 
calculation and “what-if” capabilities on CP/M 
systems. (Available quarter two 1981.) 

NAD Name and Address. $100. A mailing 


and addressing system to do all the typing and 
Clerical work on lists—from ten names to ten 
thousand. 
LETTERIGHT. $200. A correspondence 
processing package that speeds letter writing AND 
merges your letters with names selected from your 
NAD list. 

It takes very few hours at today’s salary 
levels to repay the cost of any of these systems. 


Productivity Software Packages will contribute 
immediately to the growth and success of 
your business. 
Please act now. Tear out this page. This 
coupon or a phone call will get you immediate 
relief from the white collar crime of » 
1981. We'll send you complete 
information. Or better 
still, answer your ques- 
tions immediately. 
Time's a- — 
That's a crime. 


P----\ 


CO Please rush me 
information on the SSG 

| Business Productivity 

Packages for CP/ M-based 

| computers. 

| 

| 

| 


OO Please call me right away. 


Name 
Company 
Address 
City StateZip — = 
| Telephone ( _— er mine | 


Lee ee ee ee eee = 


CP/M is a registered trademark of Digital Research. NAD, Magic Worksheet are trademarks of SSG. 


Structured Systems Grou 


5204 Claremont, Oakland, 


California 94618 (415) 547 1567 


TOU 


The TRS 80 


Model iil 


An affordable computer with Model I 


compatibility and plenty of new features. 


_ by Ivan Berger 


The TRS-80 Model I is the computer 
that 300,000 people (give or take a few) 
love to hate. They love it because it’s af- 
fordable and cost-effective, and hate it 
for the shortcomings that make it 
affordable. 

The system consists of several sepa- 
rate components (keyboard, expansion 
interface, video display, cassette 
recorder) linked by cables, each having 
its own power cord. The display is all 
uppercase because that saved a few 
cents in hardware cost. Despite these 
and many other complaints, the Model 
I was the first personal computer to be 
successfully mass-marketed. 

Now we have the Model III, Tandy’s 
replacement for the retired Model I. 
(Tandy is no longer manufacturing the 
Model I for sale in the U.S., but is con- 
tinuing to make and sell Model I soft- 
ware and hardware enhancements.) 
This looks like the computer that 
Model I customers have dreamed 
about—it retains the best of Model I 
and eliminates the worst. Now the 
keyboard, display, and expansion 
capability are all housed in a single 
case. The display is much sharper and 
lowercase is standard with most 
systems. 

Perhaps best of all, the Model III is 
largely hardware- and _ software-com- 
patible with the Model I. This means 
TRS-80 veterans can move up without 
scrapping their BASIC programs or 
selling their peripherals. And Model III 
customers new to TRS-80s can take ad- 
vantage of the generous supply of soft- 
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ware and hardware developed for the 
“lowly” Model I. 

Though the Model III’s lowest price is 
higher than the Model I’s, it includes 
many useful features that cost extra on 
the Model I: lowercase characters, a 
printer interface, expansion capability, 
and a real-time clock. Add these to the 
initial cost of the Model I, and the total 
cost is higher than that of the Model 
III. Fully expanded, the two computers 
cost about the same. 

Furthermore, the Model III gives 
more value: a sharper screen, better 
keyboard (no inadvertent double en- 
tries), the option to save and load cas- 
sette programs at 1500 bits per second 
(instead of the standard 500 bps), and a 
faster-running microprocessor (2.03 
MHz instead of 1.7 MHz). 

The Model III has a number of spe- 
cial display characters that are quite 
useful in games and other programs. 
These include the four card suits, smil- 
ing and frowning faces, a man and 
woman, male and female symbols, a 
tiny rocket ship, and a three-part sym- 
bol forming a pointing hand. Other 
special characters include the Greek 
and Japanese Kana alphabets, foreign- 
language letters and accent marks, and 
mathematical symbols. 


System Software 
You can choose from among any of 


three operating systems: Level | 
BASIC, Model III BASIC, and 
TRSDOS. 


The first two are really just BASIC 


interpreters. Level I BASIC comes with 
the $699 system. It is a limited form of 
the language and occupies 4 K bytes of 
ROM (read-only memory). Model III 
BASIC is a definite step up, with a 
much more powerful BASIC interpre- 
ter and many enhancements to the 
computer's I/O (input/output) capa- 
bilities. It occupies 14 K bytes of ROM; 
systems start at $999. If you’re familiar 
with the Model I, you can think of 
Model III BASIC as Level II BASIC; 
the two languages are virtually 
identical. 

The last option in system software is 
TRSDOS, the disk operating system 
supplied with the disk drives. This is a 
true operating system with a command 
level, a debugging monitor for ad- 
vanced programmers, a deluxe form of 
BASIC, and, of course, disk I/O capa- 
bility. These systems start at around 
$1995 (one disk drive and 48 K bytes of 


random-access memory). 


Level I vs. Model III BASIC 

Level I is intended as an entry-level 
system, ideal for those hesitant to use a 
computer for fear of “breaking” it. 
About the worst you can do is cause a 
syntax error in a program. And the 
manual is a popular attraction in its 
own right; written in a sometimes 
whimsical style, it represents a sharp 
departure from the dreary “documenta- 
tion” supplied by many manufacturers. 

Level I BASIC is not a powerful pro- 
gramming system. (Radio Shack 
doesn’t even list a memory expansion 


At a Glance 


Name: TRS-80 Model Ill 

Uses 
Personal computing, small businesses, 
professional firms, schools and univer- 
sities, scientific institutions, homes 

Manufacturer 
Radio Shack 
A Division of Tandy Corporation 
|800 One Tandy Center 
Fort Worth TX 76102 
(S17) 3903301) 

Standard Features 
Z80A microprocessor, integrated 
keyboard/display, 65-key typewriter-: 
style keyboard, 96 ASCII display char- 
acters, 64 graphics characters, |60 
special characters, |28 by 48 graphics 
resolution, 4 K to 48 K bytes of RAM, 
4K bytes of ROM (Level | BASIC) or 
14 K bytes of ROM (Model Ill BASIC), 
cassette interface, parallel printer 
interface, power supply, and AC line 
cord 


TN 
‘ bien ™ 
Bi, 


Base List Price 
$699 for 4K RAM, Level | BASIC; 
$999 for 16 K RAM, Model Ill BASIC 
Typical System Price 
$2495 for two-disk system with 48 K 
bytes of RAM and RS-232C interface 
Popular Accessories 
Printers, RS-232C interface, 
telephone interface (modem), 
cassette recorder, internal and 
external disk drives 
Other Available Languages 
COBOL, FORTRAN, Tiny Pascal, 
PILOT (teacher's aid) 


for the Level I system; if you need more 
than 4 K bytes of RAM, you can prob- 
ably use a more elaborate BASIC inter- 
preter, too.) Level I BASIC does have 
graphics, cassette I/O (reliable but 
snail-like, at 250 bits per second), float- 
ing-point (whole numbers and decimal 
fractions) arithmetic, one-dimension 
arrays, and rudimentary string han- 
dling and error messages. 

Model III BASIC, however, has far 
more advanced string handling, and 
three utilities (editing, Auto, and 
Trace) that can save you hours in writ- 
ing and debugging your programs. 
Model III BASIC also has a fine tutorial 
manual. 

In Level I, the only way to revise a 
program line is to rewrite it from 
scratch, chancing new errors as you do 
so; Model III BASIC lets you make 
changes within a line quite easily. The 
Auto command automatically supplies 
correctly sequenced line numbers, 
spaced as you want them—another 
time-saver. And the Trace feature lets 
you view the sequence of steps a pro- 
gram follows during execution, a help 
In pinpointing programming. errors 
quickly. Model III BASIC also stores 
programs more compactly than Level I, 
thus conserving memory. 

For math programs, Model III 
BASIC offers accuracy up to 16 digits 
(instead of Level I’s 6-digit accuracy) 
and allows multidimensioned arrays. 
It also gives you automatic key repeat, 
access to lowercase letters, an optional 
RS-232C serial interface, and a real- 
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time clock (which can be displayed or 
read by programs). 

Model III BASIC incorporates all fea- 
tures of the Model I’s Level II BASIC, 
so most Level II programs will run 
under it. Exceptions include: 

®programs which use the four ar- 
rows as display characters (in the 

Model III these are displayed as stan- 

dard characters—left and _ right 

brackets, caret, and backslash) 
®programs using shifted characters 
or the shift keys (the Model III treats 
its right shift key differently) 
®programs coming close to the limits 
of RAM (Model III BASIC leaves 
the user 258 fewer bytes than does 

Level II) 

*timing loops may have to be ad- 
justed, since the Model III runs 

faster than the Model I 
The differences aren’t too bothersome; 
programs can be written to recognize 
which model they’re running on and 
adjust accordingly. 

Model III BASIC eliminates one 
nuisance present in Levels I and II: op- 
erations using the cassette, line-printer, 
or serial interfaces can now be inter- 
rupted by pressing the Break key, so 
they no longer hang you up if external 
devices are unavailable or inoperative. 


III has a new input/output structure, as 
compared to the Model I. As a result, 
Model I programs with machine-lan- 
guage I/O routines will not run on the 
Model III without modification. 
However, most programs written ex- 
clusively in BASIC will run without 
modification. 


Disk System (TRSDOS) 

If you can afford it—and youre 
serious about computers—you'll wind 
up with floppy disks. Disks hold a lot of 
information and let you access it far 
more quickly than cassettes do, which 
in turn, allows programs to use more 
sophisticated techniques: instead of the 
whole program occupying RAM at 
once, only the modules actually in use 
need to be in RAM, since they can be 
replaced by any other needed modules 
within seconds. 

The Model III was designed with 
floppy-disk convenience in mind. 
Thanks to its built-in drive slots, a two- 
disk system is as compact as a nondisk 
one, and the drives are easy to reach. 
The drives are double-density, which 
means they hold about twice as much 
(175 K bytes) as the same size disks on 
the Model I and they load and save the 


data faster. 


Model III disks are double-density, each 
holding about 175,000 characters of data. 


Model III BASIC gives you a great 
deal of software control over input and 
output, including programmable RS- 
232C characteristics, printer line width 
and page length, cursor character, and 
cassette transfer rate (500 or 1500 bps). 
A. special key sequence causes the 
display to be copied to the printer at 
any time during program execution. 
You can route input or output from 
one device to another. For example, 
you might want all printer output to go 
to the RS-232C interface; that’s a sim- 
ple way to “dump” a program listing to 
another computer. 


All this is possible because the Model 
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With the disk system comes a power- 
ful operating system, TRSDOS, and a 
more powerful version of BASIC —ac- 
tually an enhancement of Model III 
BASIC. TRSDOS has many com- 
mands relating to disk I/O: 

@eAPPEND adds one file to the end 
of another 

eATTRIB lets you protect files 
against unauthorized access 
eCOPY duplicates a file on another 
disk 

eCREATE clears space for a file to 
be written later 

eDIR gives you information about 
the files on a disk 


eDUMP and LOAD copy machine- 
language programs from RAM to 
disk and back 

ePURGE lets you quickly and selec- 
tively remove files from a disk 
KILL lets you delete specific files or 
a whole class of files 

eBACKUP copies an entire disk 

Model I| disk files can be transferred 
onto Model III disks using the CON- 
VERT utility program. However, no 
way is provided to accomplish the re- 
verse task (Model III to Model 1). 

There are still more commands, for a 
total of about 45. You'll be grateful for 
TRSDOS’s HELP command: type 
HELP DUMP, for example, and you 
get a brief summary of DUMP’s func- 
tion and how to use it. There are many 
potentially informative error messages, 
too, but they are delivered in such 
nonhelpful forms as “ERROR 24”. If 
you then type “ERROR 24”, you'll get a 
message explaining it, but TRSDOS 
should automatically give you the des- 
criptive message. In practice, though, 
you soon get familiar with the common 
error numbers. 

Disk BASIC has many features not 
found in Model III BASIC. Disk file 
handling alone makes this BASIC 
more powerful, since you can fill a disk 
with more data files than your RAM 
can hold, and call in only the files or 
records you need at any moment. But 
Disk BASIC also has about two dozen 
other new functions: you can disable 
the Break key so users can’t interrupt or 
read your programs; you can return to 
TRSDOS with a command (to switch 
from BASIC to some other program, . 
for example); and you can read the disk 
directory without “leaving” BASIC. 

String handling is enhanced with the 
MID$, INSTR, and LINE INPUT func- 
tions. You can also define your own 
BASIC functions (DEF FN) and 
renumber (but not reorder) your 
BASIC program lines. 

Model III Disk BASIC introduces 
several other commands not found in 
the Model I: a command to compress 
programs, removing REM statements 
and spaces between BASIC keywords 
to save memory; another that sorts 
arrays into alphabetical or numerical 
order; yet another that cross-references 


Microcomp 


AC LAY 


PC-8001A 32K Computer... 

PC-8012A 1/O Unit w/32K RAM 

PC-8013A Dual Mini-Disk Drive Unit 
PC-8001 Multi Cardware (FDI /O & 32K) 
CP/M 2.2 Operating System for NEC 
WordStar configured for NEC 

SuperCalc configured for NEC 

NEC Wordprocessor & Accounting Software 
Many more software packages and languages; 
(Pascal, Fortran, Cobol, etc) are available config: red for 
the NEC 8001A Computer. 

Please call or write for a product price Het. 


Tih \\ 


ATA BOO 


+ 


Atari 400 w/16K 

410 Program Recorder 

$10 Disk Drive 

825 80 col. 7x8 Dot matrix impact printer 
822 40 col. Quiet Thermal Printer 

850 Interface Module 


Video Monitors 


Amdek/Levdex Video 100 12” B&W 155 
Amdek /Leedex Video 100G 12” Green Phospher. . . 179 
Amdek (Hitachi) 13” Color w/audio output 

NEC 12” Green Phospher Display JB-1201M 

NEC 12” Lo-Res Color Display 

NEC 12” Hi-Res RGB Color Display 

Sanyo 9” B&W Display 

Sanyo 9” Green Phospher Display 

Sanyo 12” B&W Display 

Sanyo 12” Green Phospher Display 

Sanyo 13” Color Display 

Zenith 12” Green Phospher Display ZVM-121 


Personal 
Computer 
Color * Sound ° Graphics 


Call or write for more info. 
Disk drives available soon! 


WTOC OWE NW WLU EVE EON CUE W eS oo 


PPLE II PLU 


16K now $1025 
48K now $1089 
64K* now $1199 


"48K Apple with 16K RamBoard 


APPLE DISK 
DRIVES 


$439 


w/controller and DOS 3.3 $499 
Apple Cards and Hardware 


Language System w/ Pascal & BASICS ....379 
Dilcntrns Piisies w intevtace cand . ons aws sae 
Hayes Micromodem Il ck bene® 
Novation Apple-Cat cane eae k dene we 
Videx Videoterm 80 column card ........ 
Videx Keyboard Enhancer ‘. 

Z-80 Softcard by Microsoft... .. 
16 K RamCard by Microsoft . . geass 
CPS Multi-function card ee eee .189 


Software for the Apple 


VisiCalc version 3.3 .......-2+5- 
VisiFile (NEW data base manager) ....... 
VisiTrend / VisiPlot 4 
DB Master 

WordStar (Apple 80 col. version) 

Dow Jones Portfolio Evaluator 

Apple Writer .. 0... 066s e eee ee eees 
Dow Jones News & Quotes Reporter . . 
Apple Plot 

Tax Preparer ee ee 
Real Estate Analyzer . 


16K RAMBOARD by ConComp 
for Apple II Computers 


95 


AVAILABLE NOW 


Circle 19 on inquiry card. 


Floppy Disk C 


64K Dynamic Ram Board, 200ns $499 


Z-80 CPU board w/ monitor ROM $269 


16K Static memory board, 200ns 
32K Static memory board, 200ns 
$-100 12 Slot Mainframe.................. oe 


Silentype 


w/Apple Ul interface 


$349 


Epson 
MX-80 or 
MX-80 FT 

CALL 


Anadex 9501 w/2K Buffer 1349 
C. Itoh Starwriter 25 CPS daisywheel......... 1449 
C. Itoh Starwriter 45 CPS daisywheel. . 

Epson MX-70 

Epson MX-80 & MX-80 F/T, 

Epson MX-100 

NEC 8023 Impact Dot Matrix 

NEC Spinwriters (Latest models) 

Paper Tiger IDS-445G w/graphics 

Paper Tiger IDS-460G w/graphics 

Paper Tiger IDS-560G w/graphics 

Silentype Printer w/Apple interface 

Qume Sprint Daisywheels (Latest models) 


ORDER TOLL FREE 
800-854-6654 


In California and 
outside continental U.S. 


(714) 698-8088 


Telex 695-000 Beta CCMO 


Send Orders To: 


Ordering information: Phone orders using VISA. MASTERCARD. 
AMERICAN EXPRESS, DINER’'S CLUB, CARTE BLANCHE, bank 
wire transfer, cashier's or certified check. money order. or personal 
check (allow ten days to clear). Unless prepaid with cash, please add 
5% for shipping, handling and insurance. (minimum 5.00). Califor- 
nia residents add 6% sales tax. We accept CODs. OEM's, Institutions 
and corporations please send for a written quotation. All equipment 
is subject to price change and availability without notice. All equip- 
ment is new and complete with manufacturer's warranty (usually 90 
days). Showroom prices may differ from mail order prices. 


CGOMSUMG 
COMPULTEr S Mail Order 


8314 Parkway Drive 
La Mesa, Calif. 92041 


STOCKS - BONDS - COMMODITIES 


ISYOUR INVESTMENT ASUCCESS OR A FAILURE? 
DO YOU REALLY KNOW? 


WHETHER YOU MANAGE YOUR OWN INVESTMENTS OR USE THE 
SERVICES OF A BANK, STOCKBROKER, INVESTMENT ADVISOR, ETC. 
YOU NEED A MONEYBEE. 


THE MOST PRESTIGIOUS FINANCIAL MAGAZINE* PUBLISHED SAID, "... NONE OF THE 
WIDELY AVAILABLE PORTFOLIO-MONITORING PROGRAMS WILL TELL USERS WHAT 
THEY REALLY NEED TO KNOW: THEIR TOTAL RETURN OVER A SPECIFIED PERIOD, 
TAKING INTO ACCOUNT ADDITIONS AND WITHDRAWALS OF CASH." 


NOW MONEYBEE DOES! AND MUCH MORE! 


WITHOUT ACCURATE MEASUREMENT OF INVESTMENT PERFORMANCE, SUCCESS MAY 
BE LARGELY A MATTER OF CHANCE. 


MONE YBEE 1- CALCULATES INVESTMENT PERFORMANCE OVER VARIOUS SPECIFIED 
TIME PERIODS AND FROM INCEPTION. ADJUSTMENTS ARE MADE FOR AMOUNTS 
AND TIMING OF ADDITIONS AND WITHDRAWALS FROM THE PORTFOLIO. 
EVALUATES THE EFFECTIVENESS OF THE INVESTMENT PROGRAM AND DECISION 
MAKING. COMPARISONS ARE MADE WITH ALTERNATIVE INVESTMENTS IN THE 
“MARKET” AND TREASURY BILL RELATED CERTIFICATES OF DEPOSIT. A RECORD 
IS MAINTAINED OF DIVIDEND AND INTEREST RECEIVED, BROKERAGE COMMIS- 
SIONS AND MARGIN EXPENSES. VIDEO DISPLAY AND COLOR GRAPHICS. SINGLE 
DISK SYSTEM IS REQUIRED. 


O TRS-80 


O APPLESOFT 


MONEYBEE IX - WHAT INVESTMENTS IN WHAT COMBINATIONS MAY PRODUCE YOUR 
DESIRED INVESTMENT OBJECTIVE? MONE YBEE IX CAN PUT TOGETHER 
COMBINATIONS OF STOCKS, BONDS, SAVINGS ACCOUNTS, COMMODITIES, CD'S, 
ETC. THAT YOU SPECIFY AND DETERMINE THE RESULTING COMBINATION'S 
EFFECT UPONINVESTMENT RETURN, RISK AND PURE VOLATILITY. IT IS PARTICU- 
LARLY USEFUL FOR ANYONE INTERESTED IN AN INVESTMENT WITHIN A 
“FAMILY OF MUTUAL FUNDS AND HOW VARIOUS COMBINATIONS AND/OR 
SWITCHING MAY EFFECT THE INVESTMENT PROGRAM. DUAL DISK SYSTEM, 48K 
REQUIRED. 


O TRS-8O O APPLESOFT $129.95 


COMING: 


BETA ANALYZER 
PORTFOLIO MANAGER 
RECOMMENDATION ANALYZER 


MONEYBEE™ 


INVESTMENT SOFTWARE 


TIMING/STOCKPICKER ANALYST 
ASSET MIx ALLOCATOR 
MUTUAL FUND ANALYST 


810 Cameluiew Plaza 
6900 E. Camelback Road 
Scottsdale, AZ 85251 


Name (Print) 


Address 


City State 


Please send the items checked for 0 APPLE II DO TRS-80 


Total $ 
Arizona residents add 5% tax $ 
Shipping & Handling $ 


Total Enclosed $ 


Exp. date O Check or M.O. 


Signature 


Orders cannot be shipped unless accompanied by payment. 
Including shipping and handling and tax where applicable. 


MONEYBEE™ A Division of ROBERT GENTRY & ASSOCIATES, LTD. 
| (602) 941-5315 
APPLE SOFT is a trademark of APPLE COMPUTER, INC. 


*DETAILS UPON REQUEST 


TRS-80 is a trademark of TANDY CORP. 
Dealer Inquiries Invited 
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program lines, telling you which lines 
of a program contain a specific variable, 
command, or other string; a date-con- 
version command that converts dates 
back and forth between the _ usual 
month/day/year form and a year/day- 
of-year sequence, which is easier for 
some programs to handle. 


Conclusion 

The TRS-80 Model III is a very good 
computer. It’s supported by excellent 
system software from Radio Shack and 
additional software from other sources. 

It’s user-friendly. On the hardware 
side, the keyboard feels good, the dis- 
play screen is crisp and easy to read, 
and the disk drives (at least the first 
two) appear to be reliable. From the 
software standpoint, its BASIC inter- 
preters add new and useful functions to 
the already easy-to-use and powerful 
versions of Microsoft BASIC. 

As with any computer, there are a 
few complaints. The display could offer 
fancier graphics. The DEBUG program 
in TRSDOS has a new feature (direct 
access to disk files) but is now limited in 
the addresses it can read. And Model 
III versions of some disk programs (such 
as VisiCalc and Scripsit) limit the num- 
ber of backups you can make. The con- 
nections for peripherals are placed 
underneath the machine. It would have 
been more convenient if they'd been 
placed on the spacious back panel. 
Attaching or removing a cable can be 
awkward. 

My Model III has worked reliably for 
eight months, for an average of about 
10 hours a day. The drives are a bit 
noisy and they wear the disks visibly, 
but I haven't had a single disk error. A 
loose connection has developed in the 
video circuit, which sometimes dims 
the display until I lightly tap the com- 
puter. Both problems can easily wait 
until the next time I’m leaving town 
long enough to return the system to 
Radio Shack for repair. 

This is the third computer I’ve 
owned—and the first I’ve really enjoyed 
using. O 


Ivan Berger is a New York-based writer whose work 
has appeared in numerous consumer magazines. 
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Computers 
for people: 
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Moana) SSCS 
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800.,,5749 


CBM 8032 $1 1 49 SECT Eat NRA MRED ale ents Ia $1795.00 
HPe85 16K Memory Module................. $249.00 
810 Dise Drive sss css ae 01 gaa00 51" Dual Master Disc Drive... 0.20.20... $2129.00 
B22 Prinlen sess, scar th rae om. $950 00-4 A0IGir eh ce ene ae $799.00 | Graphics Plotter (7225B)............. cet $2079.00 
BOSiPrinter Jose sseeeecen et perme it gears CE DG00. AOR Ir iets tyson emee hare ere) $999.99 | Call for HP Software Prices & Information. 
830 Modem ............. eee ccc e eee e ees $159100 | C0Obe a ne We eat aae $1795.00 
B20 Pilintetty pent aero canteen mes at $269.00 | CBM4022 Printer.............. 00... cee $629.00 
CSO ACG. 8 water eu te eee ns $159.00 ae ote ee Ne ane 0 BRAGA ARC aa ee re are 
: asSette: Diver iw 5e esc oak ee eee : 
SOMGHIE ee Se400 | CBM4040 Dual Disk Drive... $1039.00 
CX30 Paddle ..... 00... cee cee cece ees eeseves $18.00 | C8M8050 Dual Disk Drive. ................. 
CXAO Oy SICK cee earn eee h oath eae hace eras $18.00 OFTWARE 
CXBSS GK RAM cian i contamina ersten $89.00 | WordPro3 Plus ..... . A Silo nin cn. Noe ee $229.00 
Microtek 1BK RA Mies 5 s6ia te ioe mies $75.00 | WordPro4 PluS ............ cece ccc ceccceee. $329.00 
Microtek 32K RAM ..............66. eee, $169.00 | Commodore Tax Package................... $399.00 
/ Wane ViISICGIC ors Beretta ei OR FO Geta ie eed $149.00 
BPI General Ledger....................0000. $329.00 
OZZ IntOrmation: SySteM iicis ses. oar ae a $329.00 — 


Eile stants: Seb Se = anateeyn wON alry AVohe Eoin A Paes Pune, Rs PHC 004 TI-99/4 Home Computer............ $399.00 

ATARISOFTWARE —___| Socket-2-Me.......... 00... c cece eee ene ene PHP 1600 Telephone Coupler................ $169.00 
CX404 Word Processor ................0005. SAVDOO! D INS AM ick eae ens eee ee eee eo aes PHP 1700 RS-232 Accessories Interface...... $169.00 
CX404 PILOT....... Beam lay ctas ase sarti ya pleco 2a SOG OC NIV ee he core Ne Be re Bie Larter teen ered oe PHP 1800 Disk Drive Controller.............. $239.00 
CX413 Microsoft Basic....... oy nahn a sheed aay $68.00 PHP 1850 Disk Memory Drive................ $389.00 
CX4101 Invitation To Programingl!............ $17.00 PHP 2200 Memory Expansion (32K RAM)..... $239.00 
CXAI02* Kingdom 4s cit arora eoe eae $13.00 PHA:2100 RIF: Modulator... 0. 8.54 eed ee ads $43.00 
CxX4103 DIGUISUCS: Areca penne anes oe otro $17.00 PHP 1100 Wired Remote Controllers(Pair)..... $31.00 
CX4104 Mialing List ....................0.085. $17.00 PHM 3006 Home Financial Decisions......... $26.00 
GX41OS (BlackiaCr 2 tn kee ark chat oian Be eee $13.00 PHM 3013 Personal Record Keeping.......... $43.00 
CX4106 Invitation to Programing 2............ $20.00 PHD S001: Malling bistic foie tn oes fel ie $60.00 
CX41O7F BIO CVU sas hoe Nee taee ec cen esye toey $13.00 PHD 5021 Checkbook Manager............... $18.00 
OCX41OB Hangman avn nas eioe A eet thas $13.00 PHM 3008 Video Chess...................... $60.00 
CXO109 Graphite ania ato ee At $17.00 PHM 3010 Physical Fitness.................. $26.00 
CX4INO-TOUCK TY DING 4 icc uer eters eens $20.00 "PHIM 3009 %F ootballs 35 orc Aree ovine es $26.00 
CX4111 SPACE INVADERS................... $17.00 PHM 3018 Video Games|!..................... $26.00 
CX4112 States & Capitals.................... $13.00 PHM 3024 Indoor Soccer..................0.. $26.00 
CxX4114 European Countries & Capitals....... $13.00 Vi C 20 $259 PHM 3025 Mind Challengers................. $22.00 
CX4115 Mortgage & Loan Analysis............ $13.00 PAHM:303i Phe Altack: aise rele hehe Ao ea $35.00 
CX4116 Personal Fitness Program............ $59.00 PHIMG3032:BlaslO-xs cre ci No tare toes $22.00 
CX4117 Invitation To Programing 3........... $2000) F Vics OGUale oo ee vee e eee aed Bove acd $19.00 PHM 3033 Blackjack and Poker............... $22.00 
CX4118-20 Conversational Languages (ea.).... $45.00 | Vic Cassette ......... 0 ccc cece cece cee eeeee $69.00 PHM:3034:HUSIIC ote once oh tard Giese es $22.00 
GX412 WENeroy(CZal oot nar te ke ee $1300 | Vie Pack Programin ss «.9.20. cou coteln penne $44.00 PHIM;3036:ZE1O:ZaD:. sack beetles = cote, $18.00 
CXL4001 Educational Master................. $21.00 | vIC1530 Commodore Datassette............. $69.00 PHM: 3037 HanQman ostetsie ae oR eres $18.00 
CX6001-17 Talk & Teach Series(ea.)........... $2300 Ff VIG1540 DISK Drive. <.sso ccs ok eee $499.00 PHM 3038 Connect Four.............. Pane $18.00 
CX8106 Bond Analysis............... 00.0005. $20.00 | VIC1515 VIC Graphic Printer................ $399.00 PHM 3039 Yahtzee...................0000 000 $22.00 
CX8107 Stock Analy SiS... ci. icsunen ewes Hees $20.00 | vIC12103K Memory Expander................ $32.00 PHM 3017 Terminal Emulator!................ $39.00 
CXBITOIStock Chatting: 20 2c5 hes oo ee ev eee $20.00 | VIC11108K Memory Expander................ $53.00 PHM 3026 Extended Basic................... 
CXL4002 Basic Computing Language......... $46.00 | VIC1011 RS232C Terminal Interface.......... $43.00 PHM 3035 Terminal Emulator Il............... 
CXL4003 Assembler Editor................... $46.00 | VIC1112 VIC IEEE-488 Interface............... $86.00 
CXE4004 (Basketball icc iatitan hen Seri $24.00 | VIC1211 VIC 20 Super Expander.............. $53.00 
CXE4005: Video Easelay a cute cent $24.00 | VIC1212 Programmers Aid Cartridge.......... $45.00 | Sycom Blank Disk (10)......................, 
CXL4006 Super Breakout..................... $30.00 | VIC1213 VICMON Machine Language Monitor. $45.00 Y= b= | Wels |B al Me ane oeet o er Re eye kN oR a $36.00 
CXL4007 Music Composer................... $45.00 | vVIC1901 VIC AVENGERSG...............222005 $23.00 MaxelhiM Dal) ies ov deue pend on aac coe at $46.00 
CXEAGOS CHesss .% tectatecese Geer eee ken aes $30.00 |} viIC1904 SUPERSLOT........................ $23.00 
GXic4010 9-0 Tic-lacl0e jo ace itil butins $24.00 | VICI9O6SUPERALIEN................0000 0c. $19.00 PRINTERS 
CLES40 1: STAR RAIDERS 2:5 hn a hones $39.00 | viC1907 SUPER LANDER.................... $23.00 Epson Mx-70 
CXL4012 MISSLE COMMAND................ $32.00 | VviIC1908 DRAW POKER...................... $23.00 Epson Mx-80 Call for Prices 
CXUAOIS ASTEROIDS aura ee eatewe $32.00 | VIC1909 MIDNIGHT DRIVE................... $23.00 | Epson MX-80 FT sc 
CXEADTS Tele ite. ce Re ee ieee fare $20.00 | VT106A Recreation PackA................... $44.00 Diablo 630 
NISICAICs: cua a ela Be ee es ae eae $149.00 | VT107A Home Calculation PackA............ $44.00 TEC 1500 Starwriter 25cps................. $1495.00 
Letter Perfect (Word Processor)............. $109.00 | VT164 Programmable Character/Gramegraphics .. $12.00 TEC 1500 Starwriter 45cps................. $1795.00 
SOUlCOI eee ee dc Sa ee, $89.00 | VT232 VICTerm! Terminal Emulator............ $9 


Dow Jones Pont olio: ous e sci ee oe es 


qcommodore } Bae 


CO 


Legal Time ACCOUNTING 6.4.5 t verws 
WO Ce GrattcS0 ees Rate otto ae eee Rees $289.00 
Create-A Base. cc ek oe ee een eh 


PACKARD 


BA Mer hatte wrth oe Seren eat Aen, ot etna $3295.00 


TI-99/4 $399 


No Risk, No Deposit On Phone Orders, COD or Credit Card, 
Shipped Same Day You Call * 


* on all in stock units 
IN PA, CALL (717) 327-9575 


(800) 233-8950 


COMPUTER MAIL ORDER 


501 E. THIRD ST., WILLIAMSPORT, PA 17701 


Circle 14 on Inquiry card. 


OVER 40 YEARS EXPERIENCE 
IN SOPHISITICATED ELECTRONICS 


= € 
To Order: 


Phone orders invited (BOO number is for order desk 
only). Or send check or money order and receive 
free shipping Pennsylvania residents add 6% 
sales tax Add 3% for Visa or MC. Equipment 
iS SUDject to price Change and availability without 
notice. Please call between 11 AM &6 PM 
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The Commodore 
Computers 


A worldwide leader in small computer sales, 


Commodore is out to 
the American market 


by Stan Miastkowski 


Ask someone to name the second- 
best-selling personal computer 
worldwide and chances are he won't 
mention Commodore. But the Com- 
modore PET and CBM are number two 
in the global market. 

Commodore survived the massive 
“shakeout” that killed off a number of 
small companies during the mid 1970s. 
Since entering the market in 1976, 
Commodore has sold some 150,000 
units. Commodore’s $299 VIC-20 has 
set a price and feature standard as yet 
unmatched in the industry. 

Until recently, Commodore flexed its 
marketing muscle primarily in Europe. 
In Britain, its computers are the major 
brand. Expect to hear much more from 
this manufacturer in the near future. 

The Commodore PET made its in- 
auspicious American debut in 1977. A 
vigorous marketing campaign failed to 
overcome two major obstacles: the 
campaign was premature (Americans 
hadn’t accepted the viability of per- 
sonal computers) and the PET’s 
physical design was_ ill-conceived. 

Although its technical capabilities 
were good, it was introduced with a 
strange keyboard that used tiny calcu- 
lator-style keys, had no peripherals, 
and had almost no software. These fac- 
tors virtually killed sales in the U.S., 
though Commodore quickly corrected 
these deficiencies. A standard 
typewriter-style keyboard was added 
about a year later and a new business 
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corner a big piece of 


model called the CBM was introduced 
in 1978. 


The PET 

The now-official word from Commo- 
dore is that PET stands for Personal 
Electronic Transaction machine. Ac- 
tually, PET was designed about the 
time of the pet rock craze, and de- 
signers hoped that it would approach 
the popularity of pet rocks. 

Unfortunately, it was wishful think- 
ing. Although a reliable and well-de- 
signed machine, the PET’s major prob- 
lem in the U.S. seems to be its lack of 
uniqueness in comparison with brands 
more generally available. 

The PET’s built-in black-and-white 
monitor displays 40 characters across. 
Unlike machines such as the Apple, 
the PET can’t be upgraded to display 
the 80-character line that’s a virtual 
necessity for serious business or word- 
processing applications. Also, though 
many special graphics characters are 
available from the keyboard, there’s no 
way to generate the high-resolution 
graphics popular today. 

Although the PET uses the 6502 
microprocessor found in many of to- 
day’s personal computers, little soft- 
ware is available for it. Unfortunately, 
that’s the Catch-22 facing manufac- 
turers who design computers that won't 
accept other people’s software. Without 
the product acceptance, there’s little 
software; and without much software 


available, few people seem interested in 
buying the machine. 


The CBM 

The CBM (Commodore Business 
Machine) is a thoughtfully designed 
computer for small-business and profes- 
sional use. Besides having more mem- 
ory than the PET (up to 32 K bytes), 
the CBM’s major feature is a built-in 
green-phosphor video screen that dis- 
plays the full 80-character line that’s 
all-important for professional applica- 
tions. (The green-phosphor screen is 
easier on the eyes than a standard 
black-and-white screen.) The CBM also 
displays both upper and lowercase let- 
ters—furthering its utility in the profes- 
sions. 


Accessories 

The PET and CBM have something 
unique to personal computers -— intelli- 
gent peripherals. This means that the 
machines’ floppy-disk drives have their 
own built-in microprocessor. As a 
result, Commodore’s disk drives are 
very convenient to use. 

An intelligent peripheral has several 
advantages: unlike other personal com- 
puters, the software required to run a 
disk drive (called the DOS, for disk 
Operating system) requires no space in 
the computer’s main memory—leaving 
extra room for programs. In addition, 
the floppy-disk drive can store and 


At a Glance 


Name: PET 4000, CBM 8000, VIC-20 
Use 
Personal computing — homes, 
schools, small businesses 
Manufacturer 
Commodore Business Machines, Inc. 
681 Moore Road 
King of Prussia, PA 19046 
(215) 337-7100 
Standard Features 
All models use 6502 microprocessors 
PET 4000 
Typewriter-style keyboard with sepa- 
rate numeric-entry cluster, |2-inch 
green-phosphor display with upper 
and lowercase and 64 graphics char- 
acters, 40 characters per line, 16 or 
32 K bytes of RAM, 18 K bytes of 
ROM including BASIC, IEEE-488 stan- 
dard peripheral interface, 8-bit user 
interface port, and dual cassette in- 
terface 
CBM 8000 
Same features as the PET 4000, 80 
character/line display, 128 graphics 
characters, and 32 K bytes of RAM 


VIC-20 
Typewriter-style keyboard with four 
programmable function keys, radio 
frequency (RF) output for television, 
color and high-resolution graphics 
capability, upper and lowercase char- 
acters, three-tone generators plus 
television sound, serial interface, 
cassette interface, 5 K bytes of RAM, 
l6 K bytes of ROM, expandable to 
32 K bytes of total ROM plus RAM, 
BASIC in ROM 

Base List Price 
PET 4000; $995: CBM 8000, $1495: 
VIC-20, $299 

Typical System Price 
CBM 8000 with one disk drive — 
$2790 

Popular Accessories 
Single and dual 5%-inch floppy-disk 
drives, dual 8-inch floppy-disk drives, 
telecommunications modem, printer, 
game controllers, light pen, and plug- 
in ROM programs 

Other Languages Available 
Pascal and PILOT 


retrieve information while you're doing 
something else on the main computer. 
This capability doesn’t come cheap— 
the 4040 dual 54-inch drive lists for 
$1295, while the 8050 (which stores 


twice as much information) costs 


$1695. 


The VIC-20 


Any overview of Commodore's prod- 
uct line would be incomplete without a 
look at the company’s latest comput- 
er—the VIC-20. The VIC retails for 
$299 and comes with full-color graphics 
and upper and_ lowercase letters. 
Available in Japan for more than a 
year, the VIC is now starting to appear 
in computer stores (and even retail 
department stores) in the U.S. VIC-20 
marketing manager Mike Tomczyk ex- 
pects the VIC to become the biggest- 
selling personal computer ever and a 
major factor in making small comput- 
ers an accepted “home appliance.” 
(Watch for an in-depth review of the 
VIC in an upcoming issue of Popular 
Computing.) 


Whither Commodore? 

Although the PET still enjoys a loyal 
European following, the company 
seems to be putting its U.S. marketing 
efforts behind the VIC-20 and the 
CBM. After considerable grumbling by 
its dealers about an alleged lack of sup- 
port from Commodore, the company 
appears to be mending its ways and will 
likely convert its background into a 
solid stance in the competitive 
marketplace. 

Only in the domain of personal com- 
puters can a company with five or more 
years’ experience be called an “old- 
timer.” Commodore already qualifies 
and is likely to be around even longer. 

OU 


Stan Muiastkowski is managing editor of Popular 
Computing. 
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The Apple il 


A computer for connoisseurs that’s supported 


by an extensive line of outside accessories 


and programs. 


by George Stewart 


Of the four leading manufacturers of 
popular computers, only Apple Com- 
puter Inc. had its origins in the 
computer-kit market. In the company’s 
early days microcomputers were the 
sole property of electronics hobbyists 
who were handy with soldering guns 
and fluent in machine language. The 
influence of that period is evident in 
the company’s second-generation 
microcomputer, the Apple II. 

It’s not that the Apple II requires any 
more technical know-how than do the 
TRS-80, Atari, or PET models. For the 
first-time user, the Apple II is probably 
one of the easiest units to set up and 
operate. However, much more than its 
competitors, the Apple II also accom- 
the needs of the expert 
users — engineers, professional program- 
mers, and hobbyists. Here are some 
examples: 

eApple encourages you to open up 
the computer case to see what’s in- 
side (the lid pops open). Other com- 
puter manufacturers discourage this 
practice by using screws and plastic 
seals. 
eApple also encourages you to up- 
grade your system by adding addi- 
tional memory or installing a printer 
interface. Other computer manufac- 
turers recommend that you let their 
technicians do the work, or they 
provide encased modules that plug 
in, not requiring you to open the 
computer. 


modates 
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eThe Apple II includes expansion 
slots for up to eight ac- 
cessories— making it easy for outside 
manufacturers to adapt their prod- 
ucts to the computer. Compared to 
the Apple II, other personal com- 
puters provide limited room for ex- 
pansion, except for their own acces- 
sories, of course. 

eOn a technical level, the Apple II 
system is well documented, which 
encourages outsiders to develop 
hardware and software for it. Most 
other personal-computer manufac- 
turers either don’t provide such in- 
formation or issue it in bits and 
pieces. 

Many of these differences may not 
seem important, but they have been in- 
strumental in making the Apple II the 
best-supported personal computer 
around, in terms of hardware and soft- 
ware products available. 

If that’s true, why doesn’t everyone 
get an Apple II? Because there are many 
other factors that influence an _ in- 
dividual’s buying decision. The Apple Il 
is not the least expensive micro- 
computer on the market, and _ for 
customers who are concerned about 
sales and service, Radio Shack has 
more stores supporting its products. 
Also, the Apple II may not be the most 
attractive computer for certain specific 
applications. And some of Apple’s at- 
tractions that appeal to technical users 
may frighten a person without a com- 


puter or electronics background. 


Apple Features 

There are two versions of the Apple 
and many variations of each version. 
The basic system is contained in a com- 
pact, lightweight case. The built-in key- 
board has typewriter-style keys and 
allows entry of 91 of the 96 standard 
ASCII (American Standard Code for 
Information Interchange) characters—a 
useful capability for programmers and 
special applications. However, all let- 
ters are displayed on the screen as 
uppercase. The unit will accommodate 
16, 32, or 48 K bytes of RAM (random- 
access memory). Also included are a 
cassette interface for program and data 
storage on a Cassette recorder, a speaker 
for sound generation, color-graphics 
capability, game-controller connec- 
tions, and an output for a color or 
black-and-white video monitor. The 
monitor is not included. A special 
adapter is needed for connection to an 
ordinary television set. The unit plugs 
into any 120-volt AC power outlet 
(USA models). 

Beyond these basics, you have two 
options—the Apple II or the Apple II 
Plus. The Apple II includes a limited 
version of BASIC called Integer 
BASIC. It can handle only whole num- 
bers ranging from —32767 to +32767 
and lacks many of the advanced 
mathematical functions. It offers low- 
resolution graphics commands and 


At a Glance 


Name: Apple || and Apple II Plus 

Use 
Personal computing, small businesses, 
professional firms, schools and univer- 
sities, scientific institutions, homes 

Manufacturer 
Apple Computer Inc. 
|0260 Bandley Drive 
Cupertino CA 95014 
(408) 996-1010 

Standard Features 
6502 microprocessor, 52-key 
typewriter-style keyboard, built-in 
speaker, cassette interface, game 
input/output capability, color-graphics 
capability, 16 to 48 K bytes of RAM, 
power supply, and AC line cord. 
Apple Il includes Integer BASIC, 
machine-language monitor, mini- 
assembler, and disassembler, all in 


ROM. Apple Il Plus includes Applesoft 
extended BASIC, machine-language 
monitor, and disassembler, all in ROM 

Base List Price 
$1330 for Apple Il or Il Plus with 
l6 K bytes of RAM 

Typical System Price 
Single disk system, Apple Il Plus with 
32 K bytes of RAM—$2075 

Popular Accessories 
Color-display monitor (the computer 
may also connect to a television set 
through an adapter), 54-inch floppy- 
disk drives and controller, Silentype 
printer, telephone modem, serial inter- 
face card, game controllers, language 
system card 

Other Languages Available 
Pascal, FORTRAN, LISP, COBOL, 
FORTH, PILOT (teacher's aid), Logo 


generally operates faster than Applesoft 
BASIC, described below. The Apple II 
also includes useful software tools for 
the advanced programmer: a machine- 
language monitor, a mini-assembler, 
and a disassembler. These help you to 
program the Apple on a machine level 
(memory locations, input/output ports, 
and binary arithmetic operations). 
Whenever you start or reset the Apple 
Il, you enter the “unfriendly” monitor; 
you have to press a few keys to get into 
“friendly” Integer BASIC. 

The Apple II Plus includes a deluxe 
version of BASIC called Applesoft. It 
can handle whole numbers and decimal 
fractions and offers many useful mathe- 
matical functions, plus low- and high- 
resolution graphics commands. The 
Apple II Plus doesn’t include the mini- 
assembler but does give you the 
monitor and the disassembler. When 
you start or reset the Apple II Plus, you 
automatically enter the friendly world 


of Applesoft BASIC. 


Options 
Because of the built-in expansion 
slots mentioned previously, many op- 
tional devices are available for both 
versions of the Apple II. They can have 
a major impact on the usefulness and 
power of the system. Here are a few: 
The disk controller card allows con- 
nection of up to two floppy-disk 
drives, each of which can contain 
143 K bytes of on-line storage. Up to 
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item that we carry. And if you find a lower 
price on what you bought within 30 days of 


ge® 


-” +20 SOFTWARE 


DULL 


ULTIMATE SOFTWARE PLAN 


We'll match any advertised price on any 


Combine our price protection with the 
availability of full professional support and 
Our automatic update service and you have 


three controllers (six drives) may be 
added to the Apple II or Il Plus. 

The language system card allows you 
to load another language package 
(such as Pascal or FORTRAN) from 
disk into memory in place of the 
ROM (read-only memory) language 
(Applesoft or Integer BASIC). All of 
your ordinary RAM is still available 


the Ultimate Software Plan. 
It'S aconvenient, uncomplicated, logical 
way to get your software. 


buying it, just show us the ad and welll 
refund the difference. 
It's that simple. 


for your own programs and data. 
eThe parallel interface curd lets you 


“ (New items or new prices) connect compatible devices such as 


= DISK WITH _/ MANUAL CP/M users: 

CP/M® MANUAL / MANU specify disk systems and formats. Most formats available line printers to the Apple I]. 
ARTIFICIAL INTELLIGENCE MICROTAX “PASCAL” eThe serial interface card allows con- 
Medical(PAS-3) $849/$40 — Individual $250 Pascal/MT+ $429/$30 ; 

Dental (PAS-3) $849/$40 _ Professional... $1000 Pascal/Z $349/$30 nection of other types of printers 
ASYST DESIGN v Partnership $750 Pascal/UCSD 4.0 $429/$50 : : 
Ef LIC Cine aSiguONT PACKAGE $1500 Pascal/M $ 189/820 and compatible equipment. 
General Subroutine $269/$40 “WORD PROCESSING | 
Application Utiities....s439/sqo-«SORGANICSOFTWARE == WordSearch........ $ 179/850 eThe telephone modem card lets you 
SpellGuard $229/$25 . 
COMPLETE BUS. SYSTEMS DateBook II $269/$25 VTS/80. $259/$65 use your computer tO Communicate 
Bev oHe! hac cas OOS ROAHE Spell Binder $349/$45 with another one via the telephone 
“OTHER GOODIES” 
COMPUTER CONTROL Ha ARSE co eee $269/$na lines. 
rapeceaees grssrege Aantncon ”$ S658 Fovecase; 80d 
All 3 $129/$60 
COMPUTER PATHWAYS All 3 + CBASIC-2 $199/$75 ~ The Last One $549/$na 
Pearl (level 1) $ 99/$25 Enhanced Osborne. $269/$60 SuperCalc $269, $50 Beyond Apple Computer Inc. 
Pearl (level 2) $299/$40 With C” Basic $349/$75 aaa $189/$30 
Pearl (level 3) $549/$50 sala ee Apple Computer Inc. encourages 
PEACHTREE * 
a aaa General Ledger s3o9/s40 Tiny Co ee product support from outside manufac- 
NorthStar $149/$25 Acct Receivable $399/$40  NevadaCobol. S$ 129/825 
TRS-80 Model Il (P +T)$ 159/$35 BECUE avable tee bpm Vee $224/$25 turers and programmers. As a result, 
Decaee $169/825 ventory $399/840 Vedi renee there is a cornucopia of devices and 
iC Sgiemce $ 189/825 Sinecar <ooeAG MiniModel $449/$50 Pp 
eee aoe esa Property Mat $799/340 Sala 3229/80 programs available, everything from 
Mac $ B5/$15 CPA Client Write-up.. $799/$40 Raid ’ 
5 Version dd $1 : ' ' 
Se pdd $129 al $224/$35 lI h 
Sig ee String/80 -$ 84/$20 videodisc controllers to voice synthe- 
-Sid f tring/80 (source) $279/$na 
SOFTWARE WORKS ee 
cae ; S081 ABspiicoostoomm g garsna IST, g188/838  || sizers and from the ubiquitous CP/M 
pe $459/835 APPLE l1® disk operating system to innovative 
: SOHO GROUP . . 
D.M.A. MatchMaker $ 97/$20 INFO UNLIMITED programming languages like FORTH 
ape sae as WorkSheet $177/$20 vw EasyWriter... $199 eri Loo 
- v Datadex. 2... .$249 . 
CBS $369/$45 STRUCTURED SYSTEMS Other. ss—s—<‘CStSCC VSS 15% e 
Formula $539/$45 4 GL or ARor AP or Pay $849/840 MICROSOFT In summary, the Apple II and Apple 
GRAHAM-DORIAN v Inventory Control $849/$40 + Softcard (Z-80 CP/M) $279 . 
General Ledger $729/$40 Analyst $199/$25 "Fortran... $179 II Plus computers are technically 
Nesey eIeEe eee ease Son S boss0 pe pee Bb. Thévire definitely for th 
cct Payable ort. 7 v Tasc $139 superb. ey re efinite or e 
Job Costing $729/$40 NAD $ 87/$20 inant x Ee - M hod us 4 
Payroll Il $729/$40 ‘ 1 In 
Inventory II $729/$40 SUPERSOFT eee eee See Oy Se OS a aye 
Payroll $493/$40 Diagnostic | $ 49/320 1 
Inventory $493/$40 Diagnostic II. -$ 84/$20 ee aoe ope a little extra. Cy 
Cash Register $493/$40 Disk Doctor. $ 84/320 ee ort Sea 
Apartment Mat $493/$40 Forth (8080 orZ80) ..$149/330 ~~ opelistar 
MiGHO-NP Fortran $219/$30 PERSONAL SOFTWARE eS 
S-Basic $269/$25 Oa Sur erg mslcale oe vio George Stewart is a technical editor for Popular 
Selection $469/$35 ~ C Compiler $174/$20 Desktop/Plan II $159 ; 
elector v Star Edit. $ 189/$30 Visiterm $129 Computing. 
MICRO DATA BASE SYSTEMS Other... less 10% Visidex $159 
HDB $269/$35 Visiplot. $149 
2 ee ae 
Or Or Visifil 1 
GLorAR or APorPay $ 79/$25 ~ visitile 
MOBS PKG $1295/$60 All 4 $269/$99 PEACHTREE« 
MICROPRO“ Compiled each $ 99/$25 General Ledger $224/$40 
WordStar $319/$60 Acct Receivable $224/$40 
Customization Notes $ 89/$na UNICORN Acct Payable $224/$40 
Mail-Merge $109/$25 Mince $149/$25 Payroll $224/$40 
WordStar/Mail-Merge $419/$85 Scribble $149/$25 Inventory $224/$40 
Weenie Ta sic Boll $249/850 OTHER GOODIES" 
or aster 
SuperSort | $ 199/$40 WHITESMITHS a nee $595/$50 
ee ase C* Compiler $600/$30 (usew/Visicalc),  $ 79 ® 
MICROSOFT Pascal (incl “C ) $850/$45 Context Connector an 
Basic-80. . -...... $289 (use w/Visicalc) $129 Po 
Basic Compiler ___- $329 “DATA BASE” Micro Courier $219 we 
Fortran-80 $349 FMS-80 $649/$45 TCS Apple ae 
Cobol-80.___.......... $574 4 dBASE II $595/$50 (complete business; $269/$99 
M-Sort... $124 Condor II $899/$50 Super-Text II $127 
Macro-80. $144 ~ Access 80 Level 1 $249 Data Factory $134 
Edit-80 $ 84 ~ Access 80 Level 2 $429 DB Master. $184 
MuSimp/MuMath. $224 ~v Access 80 Level 3 $679 Charles Mann less 15% 
MuLisp-80 $174 Optimum $749/$50 STC .... less 15% 


ORDERS ONLY—CALL TOLL FREE VISA - MASTERCHARGE 


1-800-854-2003 ext. 823 - Calif. 1-800-522-1500 ext. 823 


Overseas— add $10 plus additional postage *» Add $2.50 postage and handling per each item « California 
residents add 6% sales tax * Allow 2 weeks on checks, C.O.D. ok « Prices subject to change without notice. 
All items subject to availability * (2) —Mfgs. Trademark. 


THE DISCOUNT SOFTWARE GROUP 


6520 Selma Ave. Suite 309 - Los Angeles, Ca. 90028 + (213) 837-5141 
Intl TELEX 499-0032 BVHL Attn: DiscSoft * USA TELEX 194-634 BVHL Attn: DiscSoft « 
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Meet Melanie. She was a data- 
handling novice until she met 
DataStar’ Now, she’s a star. Her 
revolutionary new system has 
taken her into a new dimension 
—and left all her old file cabinets, 
folders and paper forms behind. 

Melanie's learning fast. She 
lets her DataStar do it all, up 
on the screen, from creating forms 
to fast accurate entry and retrieval. 
And when Melanie uses DataStar 
with MicroPros other programs, 


WordStar™ and SuperSort,™ 
she’s a whiz at alot more than data. 
Melanie can enter her data... 
merge, select and rearrange it... 
and then produce “personalized” 
mailings. 

Discover what Melanie has. 
DataStar: the microworld’s most 
comprehensive data entry, 
updating and retrieval system. 
Send for a free copy of our 
DataStar demonstration booklet 


by calling (415) 457-8990. Or 


*Runs on most Z80/8080/8085 microcomputers with CP/M (TM of Digital Research); 48K: and terminal with 


addressable cursor 


OIT). 


Snead 


Sch} 
core 


aN 
Vata 


visit your nearby 

authorized dealer. 
Remember, when 
you re the star, 
we're the star. 


MicroPro International Corporation 
1299 4th Street. San Rafael. CA 94901 
(415) 457-8990 TELEX 340388 

Sold through authorized dealers and 
distributors only. OEM inquiries invited. 


The Star Maker 
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Last month’s column featured tele- 
computing basics—a list of what you 
need to get started and a quick over- 
view of available services. This month, 
Popular Computing takes an in-depth 
look at one of the most popular services 
and what it has to offer. 

The Source 

The Source was the first telecomput- 
ing service for home users of personal 
computers. However, when the com- 
pany put its first mainframe computer 
“online,” few users had the equipment 
to hook up, or even knew the service 
existed. That situation quickly changed 
when the company was purchased by 
Reader’s Digest Corporation. 

Infused with new blood and money 
from the powerful Pleasantville, New 
York, publisher, The Source has added 
more and more computer power to its 
system as the number of users has 
grown over the past year. Response 
time from the large systems located in 
suburban Washington, D.C., has been 
speeded up, solving one of The Source’s 
early problems. When you’re paying for 
telecomputing services on an hourly 
basis, it can be frustrating to sit and 
twiddle your thumbs for 30 seconds 
while the computer looks for your in- 
formation. 

Source Services 

Because The Source is aimed at a gen- 
eral-consumer market, a long list of ser- 
vices is available. The following sample 
will give you a brief idea of the scope: 

eAIRSCHED—By typing in your 
origin and destination cities, you re- 
ceive a complete list of all flights be- 
tween the points. In addition, you 
can make reservations and pay for 
tickets (via charge card) through 
The Source’s Travel Club, which 
lists special vacation packages and 
other deals. 


eBARTER—Want to trade your 
computer equipment for something 
else? You can do it through the 
barter network. (The listings can be 
pretty exotic—recently, a major cor- 
poration offered travel time on its 
corporate aircraft in exchange for 
heavy construction equipment.) 
eBIZDEX—A wealth of business, 
financial, and tax information is at 
your fingertips with this comprehen- 
sive database. A recent addition to 
the package is a powerful business- 
modeling program that allows any- 
one (no programming experience 
needed) to generate growth models 
and solve common management 
and scheduling problems. 
eCAREER NETWORK -— Whether 
you're searching for a job or looking 
for someone to fill a position, the 
career network can help. You can 
look for applicants or place help- 
wanted ads under specific categories. 
eCHAT-—Hold a two-way “conver- 
sation” with any other user who’s 
logged onto the system. You type a 
message, then the other person types 
one, and so on. It’s a fast, effective 
way to communicate with users who 
have similar interests. 
eINFORMATION ON DEMAND — 
Want to research some arcane sub- 
ject or service? IOD will do it for you 
and send the information directly to 
your door. This service can be ex- 
pensive, but it’s invaluable for 
anyone who could use a personal re- 
searcher. 

eMAIL—One of the most popular 
services available on The Source, 
MAIL allows you to exchange mes- 
sages with other Source users, re- 
gardless of whether or not the “ad- 
dressee” is logged onwhen you enter 
your “letter.” 


eMEDICAL ADVICE-This home 
health-care database is a recent ad- 
dition. Although it does warn you 
to see a physician if the problem 
goes beyond the scope of the avail- 
able information, it can _ help 
diagnose common health-related 
problems. 

eMONEY SAVERS -—After the in- 
itial charge for joining the service, 
you can shop for virtually anything, 
pay for it with your charge card, and 
have it shipped directly to you. 
Users say prices are below retail. 
eUPI—The United Press Interna- 
tional database is the largest and 
fastest-changing resource on the sys- 
tem. It allows you to read virtually 
any information from the UPI wires, 
including news, weather, and sports, 
plus a long list of newspaper col- 
umns (often available days before 
they appear in your local news- 
paper). You can also read bulletins 
and complete stories minutes after 
they’ve been filed by news reporters. 


Getting on The Source 
All telecomputing-service hook-ups 

require a telephone modem and ter- 
minal software connected to a personal 
computer. Connection charges are $15 
an hour during prime daylight hours, 
$4.25 an hour in the evening, and $2.75 
an hour during the early-morning 
hours. For more information, write: 

Source Telecomputing Corporation 

1616 Anderson Rd. 

McLean, VA 22102, or call: 

(703) 821-6660 O 
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A sample listing of services available on The Source. 


THE SOURCE 


Data Liball 
Advanced Applications & Programs 
Advice Column 
Airschedules 
Announcements 
Astrology Library 
Aware Financial Service Glossary 
Barter-Trade Network 
Bridge According to Throop 
Business & Finance 
Calculator 
Career Network 
Classified Ads 
Consumer Information 
Cross X-Assemblers 
Dining Out: Washington, D.C. 
New York City 
Continental U.S. & Canada 
Discount Shopping Service (Money Savers) 
Education 
Energy Saving News & Tips 
Financial Modeling for Business Planning 
Financial News 
Games 
Home Entertainment 
Information On Demand 
Mail 
Mail Delivery 
Medical Advice 
Movies Reviews by Jay A. Brown 
Music To Order 
New York Times: News Summary 
Business Summary 
New York Times Consumer Data Base 
Personal Calendar & Notebook 
Personal Finance 
Political Action Report 
Portfolio Management 
Radio Programs To Order 
Raylux Financial Services 
Science & Engineering 
Self-Perception 
Smithsonian Exhibits and Touring Exhibits 
Special Applications 
Sports 
Student Aid 
Suggestion Box 
Travel Club 
Unistox 
United Press International (UPI) 


Voicegram 

Weather 

Wine 

Wisdom of the Ages 


DATA ADAPPR 
DATA LORE 
INFO AIRSCHED 
DATA ANNOUN 
DATA ASTRO-LIB 
DATA GLOSS 
BARTER 

DATA BRIDGE 
DATA BIZDEX 
DATA CALCUL 
EMPLOY 

DATA CLASSI 
DATA CONSUM 
INFO X-ASSEMBLERS 
RESTGD 
NYRESTGD 
USREST 

DATA BUCKS 
DATA EDUCAT 
ENERGY 

INFO MODEL1 
DATA BIZDEX 
DATA GAMES 
DATA HOMENT 
DATA IOD 
DATA MAIL 
INFO DATAPOST 
INFO CARE 
MOVIES 
MUSICSOURCE 
DATA NYTNS 
DATA NYTBNS 
NYTCDB 

DATA PERSON 
DATA PERSFI 
DATA PAR 
DATA FOLDEX 
RADIOSOURCE 
DATA FINANCIAL 
DATA SCIENG 
PLAY ICHING 
DATA MUSEUM 
DATA COMPUDEX 
DATA SPORTS 
COLLEGECASH 
DATA SUGBOX 
DATA TRAVEL 
DATA UNISTOX 


DATA DANEWS, DATA 


UPI 

DATA VOICEGRAM 
DATA WEATHR 
WINE 

WISDOM 


Mark Dahmke is a consulting editor for Popular Computing. 


Programs and 
Books For Beginners 


Everything you need to know to get started 
programming your own Computer. Nine brand-new 
books, each jam-packed with easy-to-understand info 
for beginners, laymen, novices, general consumers 
who want to know how to make a computer work for 
them. Good for advanced novices and programmers 
too. These handy manuals, guides and program 
sourcebooks are crammed with hundreds of tips, 
tricks, secrets, insights, shortcuts and techniques, 
plus hundreds of tested, ready-to-run programs. 


Color & Pocket 


TRS-80 Color Computer. TRS-80 Pocket Computer. 
Sharp PC-1211 Pocket Computer. Three of the most- 
popular computers for beginners. Among our 9 freshly- 
written books are scores of programs, tips, tricks and 
learn-by-doing instructions for beginners. 


BASIC- language 


BASIC Made Easy, easiest way yet to learn the 
worlds most popular computer language, 
140 pages. $8.95 
Universal BASIC Coding Form, programming 
worksheets make writing software a_ breeze, 
40-sheet pad. $2.95 


Pocket Computer 


50 Programs in BASIC for the Home, School & Of- 
fice—2nd Edition, useful plug-in-and-run software, 
for the Pocket Computer, 96 pages. $9.95 
50 MORE Programs in BASIC for the Home, School & 
Office, sourcebook of tested ready-to-run software, 
for the Pocket Computer. 96 pages. $9.95 
101 Pocket Computer Programming Tips & Tricks, 
secrets, shortcuts, techniques from a master pro- 
grammer, 128 pages. $7.95 
Murder In The Mansion and Other Computer Adven- 
tures—2nd Edition, murder mystery, space, 
adventures, loads of fun, 24 programs, 
96 pages. $6.95 
Pocket Computer Programming Made Easy, new fast- 
and-easy way to make the worlds smallest computer 
work for you, 140 pages $8.95 
Pocket-BASIC Coding Form, programming 
worksheets make writing pocket computer software 
easy and fun, 40-sheet pad. $2.95 


Color Computer 
101 Color Computer Programming Tips & Tricks, 
learn-by-doing instructions, techniques, shortcuts, 
insights, 12 8pages. $7.95 
55 Color Computer Programs for the Home, School & 
Office, practical ready-to-run software with graphics, 
96 pages. $9.95 
55 MORE Color Computer Programs for the Home, 
School & Office, sourcebook of useful plug-in-and- 
run software with graphics, 96 pages $9.95 


Order direct from this ad. Send check or money order. 
Include $1 shipping for each item ordered. Or write 
for our free catalog. Mail orders to: 


“Telecomputing” is a monthly column designed to introduce you to a variety of 


@ 
mpg ARCsoft Publishers 
computing possibilities “across the wires.” Comments or questions should be sent 


to Telecomputing, POB 397, Hancock NH 03449. Source users can send mail to Post Office Box 132R 
TCG847. Woodsboro, Maryland 21798 


a | telephone (301) 663-4444 
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The Atari 8OO 


It outshines all major competitors in sound 
and graphics capabilities. 


by Kathy Neale 


Never buy a computer unless it has 
hardware, software, and communica- 
tions capabilities. The Atari 800 has all 
three. 


The Hardware 

The Atari 800 has graphics and 
sound capabilities not possessed by any 
other desktop computer. In addition to 
its 6502 microprocessor chip, the Atari 
has three special-function chips to con- 
trol the video-screen display. And the 
Atari has dot graphics as well as 29 
built-in graphics characters. Its color 
graphics are faster, finer, and exhibit 
less “flickering” than those of the other 
major small computers. 

The basic machine comes with 16 K 
bytes of RAM (random-access 
memory)—which is enough to run 
cassette-loaded games. Expanding the 
memory capability is easy: it comes in 
16 K-byte plug-in modules. You can 
add up to two modules, for a total 


capacity of 48 K bytes of RAM. 


The Software 

However impressive the _ technical 
specifications, a computer isn’t worth 
much without software. Admittedly, 
the Atari does not have as much soft- 
ware as other small computers, but its 
entry into the computer marketplace is 
relatively recent, and the number of 
programs for the Atari is growing 
rapidly. 
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It's been easy to convert existing 
Apple and Commodore PET programs 
to the Atari because it uses the same 
6502 computer chip as the Apple and 


the PET. One of the first programs to 


be converted was Personal Software's 
VisiCalc, the best-selling software 
package of all time. Four other new 
financial software packages— VisiPlot, 
VisilTrend, VisiDex, and VisiTerm— 
have yet to be converted. (For a review 
of these four packages, see “Beyond 
VisiCalc,” page 38.) 

Many firms have begun to develop 
software specifically for the Atari. 
Among these are Atari Inc., The Code 
Works, DataSoft, Dynacomp, Eastern 
Software House, and Santa Cruz Soft- 
ware. Other firms, including 
Automated Simulations, On-Line 
Systems, and Personal Software, are 
testing the waters with only one or two 
programs for the Atari. 


The Best Games 

Atari software can be loosely divided 
into three categories: games, educa- 
tional software, and business software. 
And despite Apple’s early lead, Atari 
may soon reign supreme at games. The 
reasons are Atari's missile graphics 
system and Atari itself. 

The Atari video screen can be sub- 
divided into a dozen or more smaller 
screens, each with its own graphics 
characteristics. The number of points 


on the screen that can be individually 
controlled is far greater than on any 
other small computer. And each point 
may be assigned one of 128 possible 
hues, resulting in tremendous 
possibilities for special effects. 

Atari’s Space Raiders demonstrates 
the capabilities of Atari graphics. Game 
fanatics, and I am among them, say 
that Raiders’ graphics put you in the 
cockpit of your own spacecraft so con- 
vincingly that you actually feel you're 
in three-dimensional space. If you 
aren't adroit in using the controls, the 
enemy will get you in a magnificent 
display of pyrotechnics. (Remember, 
Atari invented the video game with 
Pong; they also gave us Asteroids, 
Missile Command, and over 400 other 
arcade games.) 


Sound Capabilities 

Atari BASIC software designers con- 
vincingly blend sight with sound, 
something not easily done with many 
other small computers. Sounds range 
from a particularly nasty crunching 
noise for a man-eating monster to the 
dulcet strains of a baroque string 
quartet. The marriage of sight and 
sound offers particularly exciting 
possibilities for education. 


Hook-up Capabilities 
Business software for the Atari is not 
easy to come by-—there’s a_ word- 


At a Glance 


Name: Atari 800 

Use 

Personal computing in homes, schools, 

small businesses; games 

Manufacturer 
Atari, Inc. 
[265 Borregas Ave. 
Sunnyvale CA 94086 
(408) 745-2213 

Standard Features 
6502 microprocessor, typewriter-style 
keyboard, four independent sound 
synthesizers, cassette interface, serial 
interface, four inputs for game con- 
trollers or light pens, high-resolution 
color-graphics capability, 16 K bytes 
of RAM, outputs for color television 
and color video monitor, !0 K-byte 
operating system in on-board ROM, 
8 K-byte BASIC ROM cartridge, 
power supply, and AC line cord 


Price 
$1080 to $1480 (16 K to 48 K 
bytes of RAM) 

Typical System Price 
$1780 for single-disk system with 
32 K bytes of RAM 

Popular Accessories 
[6 K-byte plug-in RAM cartridges, 
5Y%-inch floppy-disk drives, printer, 
acoustic modem, light pen, joystick, 
and paddle-game controllers 

Other Available Languages 
Microsoft BASIC, assembler-editor, 
PILOT 


processing program and, of course, 
VisiCalc for accounting and financial 
planning, but there is neither an ac- 
counting package nor an inventory- 
control program. Surprisingly, the lack 
of business software is not a barrier to 


using the Atari for business applica- 
tions. The secret is the Atari’s com- 
munication capabilities. 

With an Atari and a telephone 
adapter, called a modem, you can 
access a large computer system or a sec- 
ond Atari computer across town. I use 
my Atari as an intelligent terminal to 
access. timesharing like 
Dialcom and Boeing Computer Ser- 
vices. To keep communication costs at 
a minimum, I enter and edit my data 
on the Atari before calling up the ser- 
vice. A single command transfers the 
data from the Atari to a remote com- 
puter. And I don’t have to sit idly by 
my terminal while the transfer takes 
place—it’s all done automatically. 

On Sunday mornings I use my Atari 


services 


with CompuServe, a timesharing serv- 
ice for paging through the Los Angeles 
Times. Using the Atari with one of the 
information services, you can send elec- 
tronic mail, communicate with a large 
computer, or carry on a conversation 
with other computer users around the 
country. In short, the Atari has 
everything you'll need to make such 
communications convenient and cost- 


effective (the modem is not in- 
cluded—you'll have to buy that 
separately). 


What’s Inside? 


When you get your Atari, you'll 
probably be unpacking several boxes. 


_——___—_ Be 
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Cinidlos 


Heathkit 


featuring computers, 
peripherals and software 
for home and business. 


Build it yourself and save — up to 30% over comparable 


assembled units. 
Build it yourself and learn — 


know your system from the inside 


out, Know how to make it grow as your skills grow, change as 


your needs change. 


Build it yourself the easy Heathkit way — with step-by-step 
assembly manuals, friendly over-the-phone assistance and 56 
service locations nationwide. 


Your Heathkit Catalog offers you: 


© Complete computer systems, thoroughly 


documented 


© Typewriter-quality printers, smart video 
terminals, color graphics generator 

®Disk storage systems, up to 2 megabytes 

® Innovative software for fun and business, 
including word processing 

® Selection of operating systems, 


including CP/M® 


® Self-study courses for writing Sitiineea=————— 


your own programs 


Send today fon 


Cal 


If coupon is : 
missing, write | 
Heath Co., Dept. | 
052-852, Benton 
Harbor, MI 49022 | 

| 


In Canada, write 
Heath Co., 1480 
Dundas Highway 
East, Mississauga, 


Ontario L4X 2R7 | CP-197 
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®Complete accessories and supplie 


Please send my free Heathkit Catalog. | am 


. not currently receiving one. 


Send to: Heath Co., Dept. 052-852, 
Benton Harbor, MI 49022 


State 


Zip 
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The first will contain the computer 
console, an RF signal generator used 
for connecting the Atari to your home 
TV, and a power supply which plugs 
into a 120-volt AC outlet. A second box 
contains the Atari 410 ($90), a cassette 
recorder you'll need to play Space In- 
vaders. You may also be unpacking a 
video monitor, like the Amdek 
Video-100 ($179) made by Hitachi. The 
Atari 800 has outputs for a video 
monitor or a color television. I prefer a 
video monitor when using VisiCalc or 
some other business package, but a col- 
or TV is best for music and graphics. 

If you’ve bought the Atari 800, you’ve 
probably purchased the Atari 810 disk 
drive ($700) as well. Any serious com- 
puter user will use a disk drive instead 
of a slower cassette recorder. If time is 
more important than money, you 
should order the 815 dual-disk drive for 
$1500. It quickly pays for itself and is 
superior in quality to the single-drive 
unit. If you plan to use a telephone 
modem or a printer (a printer will be 
essential for word processing), you'll 
need to buy the Atari 850 interface 
module ($220). 

In the way of documentation, Atari 
supplies an owners manual and a 
BASIC reference manual, plus separate 
user and reference manuals for each of 
the components. If you are serious 
about creating your own programs, 
youll want Atari BASIC (by Bob L. 
Albrecht et al. John Wiley & Sons, 
1979). 

The Atari 800 has a big future in per- 
sonal computing. It outshines all the 
other major competitors in the key 
areas of graphics and sound capability 
and it’s one of the least expensive 
models in its basic configuration. It is 
not as well supported by outside soft- 
ware and hardware suppliers as the 
Apple II or TRS-80, but that could 
change now that Atari’s parent com- 
pany, Warner Communications, has 


| put muscle behind the marketing effort. 


If you haven't seen a demonstration, 


I] you're in for a dazzling surprise. O 
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| Kathy Neale is the publisher of the Physician’s 


Desk-top Computer Letter. She writes reviews and 
comparisons of small-computer systems. 
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The future belongs to the creative electronics technician. 


NEW FROM NRi... 
ELECTRONIC DESIGN 
ECHNOLOGY TRAINING 


R } : ’ 
ee . : i 


Be prepared to grow with 
the world’s biggest grow h 
industry. Enroll now in this 

exciting career program 
from the leader in 
electronics training. 
The best jobs in electronics 
go to the people who can think and 
work creatively. The people who can 
conceive and design circuits and 
equipment command up to $18,000 
as starting salaries, earn $30,000 or 
more with experience and ability. And 
NRI can help you join their company. 


The First Complete 

Program of Its Kind 

This new course starts with the 
fundamentals and builds from there to 
prepare you for an electronic career 
where the growth is. You're trained for 
exciting jobs in the creation of com- 
munications equipment, computers, 
consumer products, anything that 
needs electronic circuits. 

And you learn at home in your spare time, 
without quitting your job or wasting time, travel, 
and gas going to night school. You learn with 
NRI-developed training methods that combine 
knowledge with practical experience. 


oo” 
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Your training includes all 
these laboratory and professional work- 
ing instruments. 


NRI Circuit Designer 

Gives Hands-On xperience 

You actually design and build modern 
electronic circuits, run tests, and verify specs. 
You learn how various systems interact, design 
your own circuits to perform specific tasks, learn 
to look for better ways and new ideas. 

The NRI Circuit Designer is a totally 
unique instrument with full breadboarding 
capability, built-in multiple power supplies and 


, multi-function signal generator for circuit test- 


ing. Fast, simple connections let you build up 
prototype circuits, immediately check them out 
for function or faults. It handles both linear and 
digital integrated circuits as well as discrete 
components such as transistors and diodes. Six 
practical lab units carry you through both the 
theoretical and practical world of electronic 
circuit design. 


Professional 
Working Instruments 

Your course also includes the choice of 
the professionals...the 6-function, 26-range 
Beckman digital multimeter for fast, accurate 
voltage, current, and resistance measurements. 
It features accurate LCD readout and full por- 
tability. You also get the famous Texas Instru- 
ments TI-30 scientific calculator to.speed and 
simplify circuit analysis and design. It’s a true 
engineering instrument that includes trigono- 


“ 4 . "tm metric functions as well as square root, 


logarithms, and memory. 


NRI Fast-Track Training 
: The unique NRI lesson concept 
_ simplifies and speeds learning. Espe- 
_ cially written for individual instruc- 
tion, each lesson covers its subjects 
fully and thoroughly. But extraneous 
material is eliminated, language is 
clear and to the point, organization 
is logical and effective. 

You'll start with subjects like 
_ Fundamentals of Electronic Circuits, 
progress rapidly through Circuit 
Theory to Solid-State Electronics and 
on to Digital Electronics, Computers, 
and Microprocessors. Hand in hand 
with your theory will be practical 
Design Lab experiments, circuit 
demonstrations, and test/measure- 
ment procedures that make it all 
come to life. 


No xperience Necessary 

You need absolutely no electronic experi- 
ence to be successful with this modern course. If 
you're a high school graduate with some algebra 
you should handle it without any trouble. We 
even include, at no extra charge, the NRI Math 
Refresher Module, designed to help you brush up 
on your math and teach you any new concepts 
you may need. 


Free Catalog, 
No Salesman Call 
Send the postage-paid card for our free, 
100-page catalog with all the facts about this and 
other NRI electronics courses. We'll rush it right 
to you without obligation. Look it over and 
discover for yourself why only NRI can prepare 
you so well for your future. If card has been 
removed, please write to us. 


NRI Schools 
NR McGraw-Hill Continuing 
, Education Center 
/ 3939 Wisconsin Ave. 


a 
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We'll give you tomorrow. 


i Washington, D.C. 20016 


177-012 


Othello 


Intense strategy and a better-than-real-life 
opponent characterize this winning game. 


by Rachael Wrege 


I played it on the subway, caressed it 
in the dentist’s office, sneaked it under 
the covers. It started minutes after 
arriving in the mail. Four “C” batteries 
in the back, flip the switch, and the en- 
tire editorial staff of a magazine was 
captivated. Suddenly I had more 
friends than I wanted, all whining and 
begging for five minutes alone with my 
Computer Othello. 

Addicted, I became stingy and took 
the handsome, sleek, black machine 
home for the weekend. It was pure 
indulgence. A _ deceptively simple- 
seeming game, Computer Othello com- 
bines the best of backgammon, 
checkers, and chess, beats the heck out 
of gin rummy, and kept me happily at 
home on a Saturday night. 

A 64-position, liquid-crystal display 
screen projects black and white discs. 
The object of the game is to outflank 
your opponent’s discs, which flips them 
over to your color. The player with the 
most discs at the end of the game wins. 

Although two players can challenge 
one another on Computer Othello 
(there’s a board game for two as well), I 
found it far more fun to play against 
the computer. Gabriel Industries, 
creator of the little marvel, claims the 
computerized game can “study over 100 
tactical moves per second,” and 


Computer 


Popular Reviews 


frankly, I don’t doubt it. The computer 
is good, darn good. Eight levels of play 
are possible against the computer, and 
each represents an increasingly difficult 
(and different) strategy. While | 
thought Id start at the bottom and 
work up, I actually found I was better at 
levels two, seven, and eight. 

One interesting feature this computer 
game has that most “play against the 
computer” programs don’t is a switch 
that allows you to change places with 
the computer and either make its next 
move or have it choose a move for you. 
It’s a fun way to learn the many 
strategies, improve your game, or just 
recoup your ego after the computer’s 
run you into the ground a few times. 


The game board looks like this: 


Rules of the game are that you must 
place your disc in a position where it 
can flip the other player’s. You can flip 
one disc or several in a row, but you 
cannot skip an empty space or one of 
your own discs. Discs can outflank in 
any direction in a continuous line. For 
example: 


Black disc A was already in position 
and Black disc G was placed in the last 
move. White discs B through F will 
now flip to Black. 

Strategy gets more and more intense 
as the squares fill up with discs, and the 
game can literally be turned around 
from a devastating defeat to an ex- 
hilarating win during the last few 
moves. Corners are very valuable, as 
they can’t be outflanked and are perma- 
nent endpoints for flipping in three 
directions. Some Othello fans will tell 
you that losing two or more corners 
means a sure loss, but don’t believe it. 
It’s just a little harder to squash your 
opponent. 

Now, in case you think [m a 
computer-game aficionado who’s lost 
her marbles over this particular one, let 
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me assure you I’m in good company. 
Othello has become so popular that a 
club, the United States Othello 
Association (USOA), has been created 
and has dedicated itself to “serving the 
needs of Othello players and upgrading 
the quality of play throughout the 
United States.” The USOA sponsors 
national tournaments and sends the 
champion to the annual International 
Othello Tournament. Two years ago, 
the U.S. champ, Jonathan Cerf, was 
the first nonJapanese player to win the 
international title. 

The USOA also. publishes the 
“Othello Quarterly,” which contains in- 
formation about upcoming tour- 
naments, game analyses, and strategy 
tips from the pros. The puzzle below is 
a sample from the magazine: 


A 8 Cc D E F G H 
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OOOORE 
BOOORe 
BOOM@O 
BOUPM@O 


It’s White’s move, and you have to plot 
a scheme that allows you to take a cor- 
ner on your second move. You must 
deal with any possible defense move 
from Black so that whatever move 
Black makes, you can still grab the 
corner. 

Solution: Your first move should be 
to B2. This way, Black can only go to 
A2, A3, or B3. Whichever move Black 
chooses, it will turn over a disc at B2 
and thus allow White to take the cor- 
ner on your second move. (For more in- 
formation about the USOA, write to 
the United States Othello Association, 
POB 342, Falls Church VA 22046.) 

Computer Othello also buzzes when 
an illegal move is made, lights up to tell 
you whose turn it is, and comes with a 
90-day limited warranty. It’s almost 
guaranteed to be oodles of fun on long 


winter nights. O 
i eT 
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Fast, reliable delivery 
of personal computer 
software programs. 


If you have an Apple or TRS-80 
computer, Minnesota Software Inc. h 
hundreds of programs — in stock and 
available right now by mail order. 

Choose from entertainment, learning or home-application programs. All software 
is immediately available and features a money back guarantee. 

TO GET A COPY OF OUR NEW CATALOG, CONTACT JOHN WEST. 

PHONE 612/426-0916. SOURCE — TCH122. MICRONET — 70040,555. OR DROP 
US A NOTE. 


MINNESOTA SOFTWARE, INC. 


5422 Fisher St. White Bear Lake, MN 55110 


Apple is a registered trademark of Apple Computers. TRS-80 is a registered trademark of Radio Shack, A Tandy Corp. 


The Uninterruptible Power Supply that... 


®@ Prevents loss of memory when power ‘‘blackouts”’ occur. 

@ Prevents loss of memory or disk I/O errors when ‘“‘brownouts”’ occur. 

@ Provides time to continue operating complete system with disk drives 
to finish operations or store information. 

@ Will handle most mini/micro computers with power consumption up to 
250 watts. 

@ Designed and developed using complete TRS-80 System. 


Protect your Time and Investment 


For price list and detailed specifications, contact your 
nearest Sun-Research distributor or call direct to: 


Sun Research, Ine. 


Box 210 
New Durham, New Hampshire 03855 


(Manufacturing high technology products since 1970) 


(603) 859-7110 


January 1982 Popular Computing 35 


Small-Business Computing 


Practical Limits 
of Small Computers 


for Business 


by Steve Ditlea 
In January 1977, when Radio Shack’s 


Don French demonstrated his proto- 
type of the first TRS-80 computer to 
company chairman Charles Tandy, its 
sole applications program was “H @ R 
Shack,” simple tax-accounting software 
cowritten with engineer Steve Lein- 
inger. Tandy keyed in his $130,000 
salary and the program crashed due to 
the limitations of integer BASIC 
arithmetic. For purposes of the 
demonstration, Tandy took a sim- 
ulated $70,000 cut in pay. Designer 
French immediately understood the 
necessity of improving the TRS-80 with 
floating-point math. 

Today, French is head of his own 
software publishing house, FMG Inc., 
and he believes that memory-storage 
Capacity in micros is no longer a major 
limitation. “You can now store millions 
of characters on hard disks,” he ex- 
plains. Though such technology can be 
expensive—Radio Shack’s recently an- 
nounced TRS-80 Model II hard disk 
goes for $4495—French has staked his 
firm’s future on the development of a 
dozen microcomputer  business- 
applications programs to be offered ex- 
clusively on hard disk. 

Constant improvements in memory- 
storage hardware and systems software, 
as well as better-written applications 
programs, have made it difficult to pin 
down the limits of today’s microcom- 


puters in business. Not long ago, in an 
article surveying business-applications 
programs, I quoted a New York com- 
puter-store consultant’s remarks about 
microcomputer limitations. By the time 
the article appeared in print, the limita- 
tions had changed dramatically. One 
program alone, Stock File, from 
Softech International of North Van- 
couver, B.C., had raised the practical 
limit for inventory control on an Apple 
II system from 1000 to 9500 items. 
Even the barriers between micros and 
minis are beginning to blur (except in 
terms of price). Of course, the business 
user can’t expect an  under-$5000 
microcomputer system to have the 
speed or file-handling capacity of a 
larger minicomputer. On the other 
hand, several fortunes have already 
been made by not underestimating the 
power of the micro. Almost from the 
beginning, the name of the game in 
business applications has been the con- 
tinual upgrading of the microcom- 
puter’s inherent capabilities. 
According to Andy Czernek of 
Zenith Data Systems, limits on the 
number of files a microcomputer can 
store have actually been set by software 
choices now virtually standard 
throughout the microcomputer in- 
dustry. Microsoft BASIC, the most 
widely used high-level programming 
language, can access a maximum of 
32,000 different records, while Digital 
Research’s CP/M, the basis of countless 


business-applications programs, can ad- 
dress a total of 8 million characters of 
information on a hard disk. So far, 
existing business-applications programs 
are nowhere near to handling such a 
volume of data. 


Keeping Ahead of the Times 

IBM’s bid for a share of the 
under-$5000 business-computer 
market, its Personal Computer, has in- 
creased the feverish pace of improve- 
ments in the current generation of 
micros. Introduced with accounting 
software from Peachtree Software, this 
system offers state-of-the-art business 
capabilities. The accounts-receivable 
program, for example, can handle up to 
150 customer files with 1000 transac- 
tions per month on a 54-inch disk. (By 
contrast, IBM’s System 23, another re- 
cent addition to desktop ranks, features 
accounts-receivable software capable of 
tracking 600 customer accounts with 
up to 5000 invoices per month. It retails 
for $9000 +.) 

Competitive hardware and software 
suppliers have been keeping abreast of 
such developments. With Commo- 
dore’s 8050 disk drive tripling the infor- 
mation capacity of a disk, programs for 
the company’s CBM microcomputers 
have significantly increased file- 
handling capacity for the business user. 
An improved version of the MAGIS 
accounting system from the Manage- 
ment Accountability Group of Athens, 
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Georgia, for instance, upped its listing 
of open invoices in accounts receivable 
from 6 to 45 per customer and raised 
the number of customers from 300 to 
500. 

Even without new hardware, im- 
provements in systems software (the 
programs that allow the execution of 
applications software) have extended 
the practical limits of business micros. 
When Apple switched its disk oper- 
ating software from DOS version 3.2 to 
DOS 3.3, the capacity of a single 
5%-inch disk increased by almost one- 
third. As a result, the accounts- 
receivable program for the Apple II by 
BPI Software of Austin, Texas, upped 
its capacity from 500 to 700 customers, 
with up to 1000 monthly transactions. 


What’s to Come 


As programmers become more 
familiar with the internal workings of 
existing hardware and software, the 


business-applications software they 
write becomes more efficient and ver- 
satile. Pat McAllister, a software- 
development technician with Com- 
modore, foresees continuing improve- 
ments in off-the-shelf applications pro- 
grams. “Programs written in BASIC are 
being replaced by software written in 
machine language,” he points out. “It 
has the advantage of running faster 
and handling data more easily.” 

The remaining limitation on business 
use of microcomputers, as French sees 
it, is “lack of speed in multiple-user ap- 
plications. In continuous use with two 
users, things start to slow down. With 
four users, they come to a dead stop.” 
But even this barrier may be erased 
with the introduction of networking 
plug-in firmware, such as Radio Shack’s 
adoption of the Datapoint-developed 
ARCNET system for linking together 
as many as 255 TRS-80 Model II micro- 


computers. 


With every wave of improvement in 
business capabilities, a greater consti- 
tuency of potential microcomputer 
users is created. Businesses that might 
have found micros lacking in terms of 
speed and file-handling ability may 
now consider the very same computers 
sufficient for their needs. And the 
knowledge that the practical limits of 
installed micros will continue to be 
extended makes upgrading less of a 
problem. 

In any case, constant improvements 
in performance assure the business user 
of the value of investing in a micro. 
What exactly are the up-to-the-minute 
limits? I'd quote an expert, but I'd 
rather not get anyone intotrouble. O 


Steve Ditlea is a New York-based freelance writer 
specializing in personal computers used in small 
business. 


ea EXCITING MAILORDER DISCOUNTS = 


16K computer 


Disk tl with Controller $535. . .without $446 


Adventure by Apple...................... 28 Sargon li Chess by Hayden .............. 29 
Allen Rain by Broderbund................ 22 Space Eggs by Sirlus .................... 25 
Applebug Debugger ..................... 29 Space Invader/Cosmos Mission........... 19 
Apple Graph & Plot ....................... 59  Supertext ll by Muse..................... 129 
Applesoft Utility Prog. Cass. by Hayden... 29 Visicalc || by Personal Software .......... 169 
Applewrlter............ ccc ccc cece ee eens 65 ZORK by Personal Software.............. 34 
Asterold Fleld by Cavalier................ 19 

Budges Space Game Album.............. 39 

Budges 3-D Graphics .................... 39 ACCESSORI ES FOR 


CCA Data Mgmt. by Personal Software ... 84 


Cyber Strike by Sirlus..... 
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34 THE APPLE Il 


DAKIN 5 Programming Ald 3.3 ........... 75 

Data Factory by Microlab ................ 129 ABT Numeric Keypad model AorB ...... 114 
OB Master li by Stoneware............... 199 ALS Smarterm 80 column board.......... 299 
Desktop Plan Ii by Personal Software ..... 169 Andromeda 16K Ramcard................ 169 
DOS TOOW RM cic ec ate e6 weamtoses 65 Apple Clock/Calendar by Mtn. Comp...... 225 
Dow Jones Portfolio Evaluator............ 45 Applesoft Basic Firmware Card........... 149 
Flight Simulator by Sub-Logic............ 34 = Arithmetic Processor #7811 by CCS ...... 339 
Forth ll by Softape....................... 45 

FOr Oren a ects ona 159 Large Selection Of Software Just CALL 
Hi-Res Football by On-Line .............. 33 

PASCAL Language System............... 425 j 
Personal Filing System................... 84 

Raster Blaster by Budgeco ................ 24 WE SHiP FAST s 


TO ORDER: Phone orders invited using Visa, Mastercard or bank wire 
transfers. Visa and MC service charge of 2%. Mail orders may send 
charge card number (include expiration date), cashiers check, money 
order or personal check (allow ten business days for personal or com- 
pany checks to clear). Include 3% ($5 minimum) for UPS shipping, 
handling, and insurance. Calif. residents add 6% salestax. Please include 
phone number. No COD or PO accepted. APO and FPO include 5% for 


APPLE Ii PLUS 16K $1045 

APPLE Ii PLUS 48K $1095 

APPLE Il PLUS 64K $1249 
MONITORS & 

PRINTERS 


Asynchronous Serlal #7710A by CCS ..... 129 Amdek-Leedex 12” Color............... 349 
CPS Multi-Function Card by Mtn. Comp. eer Amdek-Leedex 12” B&W Video 100..... 129 
Centronics Card by Apple................ Amdek-Leedex 12” Green Screen....... 169 


Communication & 0825 Cable ........... se NEC 12” Green Screen................. 239 
DOS 3.3 Upgrade Kit..................... 49 Sanyo 12” B&W ........ ccc cece cee ees 255 
Graphics Input Tablet by Apple........... 639 Sanyo 9" B&W.... 0... . cece eee 169 
Hayes Micromodem Il.................... 299 Epson MX-100 FT.................0005. CALL 
Integer Basic Firmware Card ............. 149 Epson MX-80 FT................. 0c eae CALL 
Introl X-10 System by Mtn. Comp. ........ 239 Epson MX-80 ................. 0.2 e eee CALL 
Joystick for Apple ....................... 47 Epson MX-70 ........... eee eee CALL 
M&R Sup-R-Term 80 column board....... 319 NEC Spinwriter #5510.................. 2590 
Microsoft 16K Ramcard .................. 189 Paper Tiger 445G ....................... 725 
Parallel interface by Apple ............... 139 Paper Tiger 460G .....................8. 1194 
Parallel Interface #7720A by CCS......... 99 Paper Tiger 560G..................0.... 1495 
Paymar Lower Case Kit model 1 or 2 ..... 49 Qume Sprint 5/45 ......... eee eee 2499 
Programmable Timer Module by CCS..... 159 Silentype Thermal w/interface.......... 349 
Romplus w/o Keyboard Fliter............. 159 Starwriter Dalsywheel by C. Itoh........ 1750 
Serlal Interface by Apple ................. 139 

SSM AIO Serlal/Parallel Interface......... 149 TO LL F R E E 0 R D FE R 
Symtec Light Pen...................0008 214 

Versawriter Digitizer ..................... 239 

Videx Videoterm 80 column card ......... 319 1 -§00-85 4 -2833 
2-80 Softcard CP/M by Microsoft......... 319 


postage. FOREIGN ORDERS include 1% handling — shipped air 
FREIGHT COLLECT only. Credit cards not accepted on foreign orders. 
All equipment is in factory cartons with manufacturers warranty. Opened 
products not returnable. Restocking fee for returned merchandise. 
Equipment subject to price change and availability. Retail store prices 
differ from mail order prices. WE SHIP THE SAME DAY ON MOST 
ORDERS! 


IMIAIL. TO)! 1251 sRoADWAY ELCAJON CA., 92021 C7144) 5S 79-'O330 
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Business 


Beyond VisiCaic 


Business Software 
for Your Personal Computer 


by Phillip Good 


With personal computers 
becoming nearly as common in 
the business setting as electric 
typewriters, a plentiful supply 
of creative software has been 
developed accordingly. 

The best example is VisiCalc 


from Personal Software, Inc. 
(see Phillip Good’s “VisiCalc: An 


Electronic Worksheet,” December 
1981 Popular Computing, page 34). 


VisiCalc offers a row-and- 
column format for alphabetic 
or numeric information and 
allows you to add, subtract, 
multiply, divide, find partial 
sums, minimums, maximums, 
and square roots. Forecasts, 
bowling-league standings, and 
tax returns are only a few of 
VisiCalc’s applications. 

The great success of VisiCalc 
has attracted a lot of attention 
and curiosity about other micro- 
computer uses for business and 
home. In this article, I'll survey 
four additional applications: 


Graphic Presentations 
Statistics and Forecasting 
Information Management 


Data Communications 


For a few major programs, I'll 
go into some detail; for others, 
I'll give a brief description to 
spark your interest. 


Graphic Presentations 

For the Apple II. VisiPlot ($180) is part 
of the Visi series from Personal Soft- 
ware. It lets you convey the bottom line 
with pizzazz. Using information you 
give it directly or taking information 
from other Visi programs, VisiPlot can 
generate line charts, bar charts, area 
charts, scatter charts, pie charts, or 
combinations of these. It’s simple to 
add labels, legends, and titles, or even 
change the scale, plot symbols, or color 
to highlight various parts of the graphic 
presentation. Like VisiCalc, VisiPlot is 
easy to master and convenient to use. 

The Complete Graphics System ($60) 
from Co-op Software lets you create a 
picture, then rotate, reverse, or 
duplicate any part of it. You can also 
choose from a palette of 128 color-pat- 
terns, insert text in flow diagrams, and 
create your own letters and numbers in 
any size and style. A program like this 
really helps dress up an_ otherwise 
dreary office report. 

Higher Graphics II ($35) from 
Synergistic Software is an excellent pro- 
gram for creating animated displays. 
Working with a set of basic shapes, 
you're instantly an accomplished artist 
and can compose detailed and impres- 
sive drawings. 

For scientific applications, there are 
three essential graphics packages from 
Interactive Microware—The Scientific 
Plotter ($25), Curve Fitter ($35), and 
Visichart ($75). The Scientific Plotter 
provides some of the basic charts and 
diagrams of VisiPlot, while Curve Fitter 
offers many of the same features as 


Visilrend (described later). Visichart 
gives the scientist the tools for describ- 
ing and analyzing spectra and chroma- 
tograms. 

All the graphics programs described 
above are for the Apple II. Look for 
comparable entries for other computer 
models. 


Statistics and Forecasting 

Small computers really shine in fore- 
casting. Several excellent packages exist 
for a variety of computer models. 

For the Apple II. Probably the most 
impressive of these (at least from the 
layman’s perspective) is the combined 
package VisiTrend/VisiPlot ($260) 
from Personal Software. Using these 
two programs, it’s possible to identify 
existing trends and forecast future 
ones. For example, you might want to 
study the relationships among the daily 
highs, lows, and averages of stock 
prices. Visi rend/VisiPlot lets you spot 
obvious and not-so-obvious relation- 
ships between or among whatever fac- 
tors you might enter, including volume 
traded, prime rate, gold prices, Dow 
Jones averages, etc. 

For Other Systems. A broad range of 
statistical packages for Apple, Atari, 
TRS-80, and PET computers comes 
from Dynacomp, Inc. Selections in- 
clude Regression I ($19), Regression II 
($19), Multilinear Regression ($29), 
and, for analysis of variance, ANOVA 
($19). 

Hard on the heels of VisiTrend/ 
VisiPlot is Trendspotter ($275) from 
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When we shipped 
the first CPU 8085/88 back in June of 
1980, we created more than a bridge between the 
8 bit world of the present and the 16 bit world of the future: 
We created a standard for professional level, high speed 8/16 bit 
computing on the S-100 bus. Already a standard in the software industry, 
CPU 8085/88's unique combination of an 8088 to handle 16 bit software - along 
with an 8085 to execute 8 bit software - has withstood the test of time and is now 
recognized as the most efficient way to introduce 16 bit power into an 8 bit system. 


For the most demanding commercial, industrial, and scientific 8/416 bit 
applications, CPU 8085/88 is the answer. See the board that’s more than a bridge 
between two worlds at finer computer stores and systems integrators world-wide. 


Prices: $425 assembled (both CPUs run at 6 MHz), $525 qualified under the Certified System Component high-reliability program (both CPUs run at & 
MHz). Call 445-562-0636 for the authorized CompuPro sales center near you, or for placing factory direct VISA® /Mastercard® orders. Prices do not 
include tax, shipping, or dealer support services (if applicable). 


ompuPro’ :...  G080UE 


ELECTRONICS 


BOX 2355, OAKLAND AIRPORT, CA 94614 
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Software Resources, Inc. Trendspotter 
offers almost every feature of Visi- 
Plot/VisiTrend (the 
graphics) and can even load or save 
VisiCalc files. For the Apple II. 

The Statistics Pac ($ 
Creative Discount Software for TRS-80 
Models I and III or Apple Il. The 
Statistics Pac contains its own data- 
base system and programs for curve-fit- 
ting, probability, and general statistics. 

For CP/M-based computers, Micro- 
stat and Statpak offer almost as many 
functions as do packages designed for 
mainframe computers. Microstat ($ 
from Ecosoft, the brainchild of a Butler 
University business professor, includes 
a comprehensive trend-forecasting 
package, one- and two-way analysis of 
variance, type I regression analysis, and 
many nonparametric tests. Statpak 
($500) 
has an excellent file management sys- 
tem that allows you to select subsets or 
merge several sets of data. Numerous 
single-variable statistics, distributions, 
and probability calculations are includ- 
ed. Statpak offers essentially the same 
two sample comparisons as Microstat 
but has no provision for trend line fore- 
casting. 


Information Management 

For the Apple II. VisiDex ($ 
Personal Software helps organize infor- 
mation. For example, a real estate 
agent could update listings with Visi- 
Dex, and a manufacturer could use the 
program to keep a closer eye on 
materials and suppliers. Tapping Visi- 
Dex’s calendar option, a life insurance 
agent could easily record information 
on current clients and maintain a 
calendar of when to call on prospective 
ones. The same goes for dentists, physi- 
cians, lawyers, and executives. 

PFS and PFS Report ($ 
Software Publishing Company take less 
than an hour to master and have all of 
VisiDex’s filing capabilities. Informa- 
tion Master ($ 
($ 
Information Master has many of Visi- 
Calc’s reporting capabilities. It’s more 
flexible 
automatic formatting. VisiDex patrons 
may find Data Master’s documentation 
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A Directory of Business Software Products 
and Suppliers 


GRAPHIC PRESENTATION 


VisiPlot 
$180 


1330 Bordeaux Dr. 
Sunnyvale CA 94086 
(408) 745-7841 


PO Box 432 
West Chicago IL 
60185 

(312) 231-0912 


5221 120th Ave, SE 
Bellevue WA 98006 
(206) 226-3216 


PO Box 7/1 
State College PA 
16801 

(814) 238-8294 


Apple Il 


Personal Software 


The Complete 
Graphics System 
$60 


Co-op Software Apple II 


Higher Graphics II 
$35 


Synergistic Software 


scientific graphics Apple II 
programs 


$25-75 


Interactive Microware 


STATISTICS AND FORECASTING 


VisiTrend/VisiPlot 
$260 


1330 Bordeaux Dr. 
Sunnyvale CA 94086 
(408) 745-7841 


1427 Monroe Avenue 


Apple Il 


Personal Software 


Dynacomp, Inc. statistical packages Atari, Apple, PET, 


Rochester NY 14618 $19-$29 TRS-80 
(716) 586-7579 
Software Resources, 44 Brattle St. Trendspotter Apple II 
Inc. Cambridge MA $275 
02138 
(617) 491-6396 
Creative Discount 256 S Robertson, The Statistics Pac Apple II, 
Software Suite 2156 $100 TRS-80 Models | 
Beverly Hills CA and III 
90211 
Radio Shack Fort Worth TX Advanced Statistical |TRS-80 Models I 
76102 Analysis and Ili 
(817) 390-3011 (Cat #26-1705) 
$40 
Ecosoft PO Box 68602 Microstat CP/M-based systems 
Indianapolis IN $250 
46268 
(317) 253-6828 
Northwest Analytical, PO Box 14430 Statpak CP/M-based systems 
Inc. Portland OR 97214 $500 


(503) 238-9760 


INFORMATION MANAGEMENT 0 00600) 


Software Publishing |= PO Box 50575 PFS and PFS Report Apple II 
Company Palo Alto CA 94303 $99 each 
Stoneware 1930 Fourth Street DB Master Apple II 
San Rafael CA $189 
94901 
(415) 454-6500 


High Technology, Inc. 


Hayden Publications 


Micro Data Base 
Systems, Inc. 


Ashton-Tate 


Hardhat Software 


Southwestern Data 
Systems 


Southwestern Data 
Systems 


Dynacomp, Inc. 


Atari, Inc. 


Dynamic Micro- 
processor Assoc. 


Hawkeye Grafix 


PO Box 14665 

8001 N Classen Blud 
Oklahoma City OK 
73113 


Rochelle Park NJ 
07662 
(800) 631-0856 


PO Box 248 
LaFayette IN 47902 
(317) 448-1616 


3600 Wilshire Blvd 
Suite 1510 

Los Angeles CA 
90010 

(213) 666-4409 


Box 14815 

San Francisco CA 
94114 

(415) 621-2106 


PO Box 582 
Santee CA 92071 
(714) 562-3670 


PO Box 582 
Santee CA 92071 
(714) 562-3670 


1427 Monroe Avenue 


Information Master 
$150 

Data Master 

$100 


Data Manager 
$50 


MDBS 
$900-$1800 


dBase I] 
$700 


Whatsit? 
$129 


ASCII Express II 
$65 


Z-lerm 
$100 


The Communicator 


Rochester NY 14618 $50 


(716) 586-7579 
1196 Borregas Ave 


Telelink I 


Sunnyvale CA 94086 $25 


(408) 745-5227 
3351 Hancock St 


XPterm 


San Diego CA 92110 $59 


(714) 225-1040 


Fort Worth, TX 
76102 
(817) 390-3011 


545 Fifth Ave 


BiSync Com- 
munications 


$995 
ASCOM 


New York NY 10017 $99 


23914 Mobile 
Canoga Park CA 
91307 

(213) 348-7909 


98 Main St 
Newmarket NH 
03857 


(603) 659-5891 


Commx 


$250 


IE/ Modem 
$300 


Apple II 


Apple II 
CP/M-based systems 


CP/M-based systems 


CP/M-based systems 


Apple I] 


Apple II with Z-80 
SoftCard 


Atari 


TRS-80 Model Il 


CP/M-based systems 


CP/M-based systems 


CP/M-based systems 


stern and forbidding since it is aimed at 
the computer buff rather than the 
average user. 

DB Master ($ 
a sophisticated data management sys- 
tem with user-friendly documentation. 
Data Manager ($ 
lications is equipped to set up a per- 
sonal filing system or a subscription 
mailing list. 

For CP/M-based systems. Among the 
best data management offerings is the 
incredibly comprehensive MDBS, 
which equals mainframe computer data 
management systems costing 50 times 
as much. The basic system is $900; with 
all enhancements, including a data re- 
cording system, a recovery transaction 
logger, and an ad hoc query report sys- 
tem, the price doubles. MDBS is a 
product of Micro Data Base Systems, 
Inc. 

dBase II ($700) 
tures a command language which is 
well suited for developing and using 
complex data bases. Whatsit? ($ 
from Hardhat Software is another easy- 
to-use filing system in which you define 
relationships between items as you 
enter data. (Its name is an acronym for 
“Wow! How’d they get All That Stuff 
In There?”) 


Data Communication 

You don’t need to own a large com- 
puter to take advantage of one’s capa- 
bilities. All you need is a telephone, a 
modem, a serial interface, and a suit- 
able data communications program. As 
the number of commercial “informa- 
tion utilities’ grows, so does the num- 
ber of personal computer programs that 
take advantage of these services. 

For the Apple II. Personal Software’s 
Visilerm ($ 
With it you can talk to any other com- 
puter—the one at work or a computer 
information service such as The Source 
or CompuServe. You can even ex- 
change programs and information with 
other microcomputer owners via tele- 
phone lines. VisiTerm solves many of 
the typical communications problems, 
for instance: 

®getting the computer's attention. 

VisiTerm lets you store the sign-on 

dialog in advance and then sends it 
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to the mainframe computer automat- 
ically. 
®providing password protection. 
When you type in your password to 
the mainframe computer, it won’t be 
displayed on your screen for all the 
world to see. 
making data easy to read. Develop 
your own display typefaces and set 
the line length, spacing, and scroll 
rate. You can even set horizontal 
tabs (great for tables). 
®cutting costs. With Visilerm you 
communicate up to 120 characters 
per second; 30 is the maximum speed 
of many data communication pro- 
grams. You can transmit prepared 
files, not just information typed in 
while you're on-line. This feature 
alone significantly reduces the time 
and money involved. 

Also for the Apple II. ASCII Express II 
($65) from Southwestern Data Systems 
offers file transfer plus almost all of 
Visilerm’s most desirable features. If 
your Apple II has the Z80 Softcard, 


you can run Z-Term ($100), also from 


Southwestern Data Systems. Com- 
pared with most other data com- 
munication programs, it has a larger 
buffer (36,000 characters) for temporary 
storage of data and permits greater con- 
trol of data in that buffer. It also adapts 
to many more peripheral communica- 
tion devices than either VisiTerm or 
ASCII Express. Z-Term will even let 
your Apple emulate a DEC (Digital 
Equipment Corporation) terminal. 

For Atari 400 and 800. The Commu- 
nicator ($50) from Dynacomp, Inc. 
allows you to prepare data files off-line, 
then send them at high speed, without 
need of slow keyboard intervention. 
The program’s file-receiving facility has 
some problems, however. Telelink I 
($25) is a limited terminal program from 
Atari. It does not have file-transfer 
capability. 

For the TRS-80. BiSync Communi- 
cations ($995), available from Radio 
Shack, gives the Model II full IBM 
3270/3280 compatibility and lets it 
function as a remote job entry ter- 
minal, entering up to 19,600 bits per 


second. The Model II operating system 
also includes a versatile terminal and 
file transfer program. 

For Models I and III, Commu- 
nications Package ($40) is available 
from Radio Shack, allowing terminal 
operation and transfer of text and 
binary program files. 

For BASIC terminal operation with 
information utilities such as Compu- 
Serve, Radio Shack offers the TRS-80 
Videotex program ($30); versions are 
available for Models 
for the Color Computer. 

For PET computers, XTERM ($59) is 
available from TNW. 

For CP/M-based computers, 
ASCOM ($99) from Dynamic Micro- 
processor Associates enables computers 
to send and receive data files. Commx 
($250) from Hawkeye Grafix allows you 
to transmit files and use the file control 
features of CP/M. However, the docu- 
mentation is poor in form and content. 


Phillip Good is a consultant to major corporations on 
the use of personal computers. 


New MEMBERS OF THE FAMILY 


Computers for 
Everybody 
Jerry Willis and 
Merl Miller 


The Year of the Robot 
Wayne Chen 


This thought-provoking book illustrates 
how a robot encroaches upon the turfs of 


This fun-to-read book covers all the 
things a beginner should know about 
computers. For those anxious to buy a 
computer, use one or just find out about 
them, here’s the book for them. 
ISBN 0-918398-49-5 


religion, morality and philosophy, teach- 
ing us how to behave. 


ISBN 0-918398-50-9 $7.95 


$4.95 . 
The Armchair 


Engineer 
Hall C. Roland 


For those curious about how things 
work, this book is just the ticket. Writ- 
ten originally as a series of weekly 
newspaper articles, this book giveareheg to 
hows and whys on a variety of technical 
subjects. 


ISBN 0-918398-5 1-7 


Nailing Jelly to a Tree 


Jerry Willis and 
William Danley, Jr. 


This is a book about software. The em- 
phasis is o 

of available programs that have already 
been written, and adapting them to the 
readers machine. 


ISBN 0-918398-42-8 


the thousand 


$4.95 


dilithium Press 
P.O. Box 606 

Beaverton, OR 97075 
(800) 547-1842 


Call for bookstore nearest you that carries our books! 


$12.95 


WRITE OR CALL FOR A FREE CATALOG! 
NAME 
ADDRESS 


City, STATE, ZIP 
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Accounts Receivable 

Inventories 

Equiipment at Cost 

Accumulated Depreciation 

Incorporation Expenses, 
Less Amortization 

TOTAL ASSETS 

Aecounts ayable 

82694 


TOTAL LIABILITIES 


SHAREHOLDERS’ EQUITY 

Common Stock Issued 308809 
Retained Earnings LOCI! 7 
TOTAL SHAREHOLDERS’ EQUITY 497327 


MONTH 14 September 1982 


~1llL Oper Expense 1 0 "Fhone" 
-72 Rental 1 @ "Delivery Van" 
10 General Overnead 2057 @ 
-85 Furchnase 20 “Electric Typewriter” 
-23 Hire 20 "“Typast TI" 
20 Typing Service 4403 5275 
+80 New Froduct/sService "Individually Targeted Fesumes" 
30 Resume Writing 8472 13205 
40 Printing 23245 36676 
TOTAL 38177 55156 45231 62210 


BUSINESS PLANNER” 


4 
»° 


wee” 

wo" 
Seal 

ce 


FLOW OF FUNDS REPORT OPTIONS 


Inhibit month names 

Breakdown numbers by project 
Total monthly expenses’”incomes 
List eartitical events 

Subtract income taxes 

Store financial statement data 
Show accounts payablLe’receivable 
Show all operating expense items 
Show all income related expenses 
Show all income items 

Show all cash flow items 

Print a single month per page 
Pause after each month 

Pause at end of each page 


ETTER toggles option RETURN prints 


~— SZSBrFACKHITEHNMoIooLT 


MONTHLY INCOME’EXPENSE 


#1lHb8K 


it il 


Xs Tea Tig, 
ry wed YP 2) 


ash aon Hand 
ePeceivables 


SWANN 


1984 


— Duosoft’s Real World 


Business Plan Modeling System 


You’ve been wanting to start your 
own business for quite some time, but 
just haven’t been able to do so. You’ve 
got a money-making idea—but how 
can you get bankers and investors to 
listen? 

Here’s how! We've come up with the 
first business modeler designed for en- 
trepreneurs. It turns your ideas into 
dollars and cents language that hard- 
headed businessmen understand. It 
does your talking for you. 


® Customized reports 

Graphical projections 
Standard financial statements 
Password protected data 
Moving time window 

Sample business data 

Tutorial documentation 
Projections updated by actuals 


PROJECT ORIENTED 


BUSINESS PLANNER enables you to 
group employees, equipment, and 
l 


BUSINESS PLANNER is a trademark of Duosoft Corporation. 
APPLE and Apple Pascal are trademarks of Apple Computer, 
Incorporated. UCSD Pascal is a trademark of the Regents of 
the University of California. 


| MasterCard 


Circle 23 on inquiry card. 


other costs into an income producing 
project. 

Projects can be combined together 
in a model to show the net result, or ex- 
amined independently. By starting pro- 
jects at different times, you can make 
crucial timing decisions. 

As your business grows, models may 
be combined into larger models. Each 
new venture can be brought under the 
master plan. BUSINESS PLANNER can 
continue working for you. 


HANDLES ACTUALS 


Planning your business is only part of 
the problem. BUSINESS PLANNER 
compares actual results against the 
model in order to focus attention on 
problems that may affect future perfor- 
mance. ‘‘What If?’’ scenarios can be 
developed to help you plan for the 
unexpected. 


CUSTOMER SERVICE 


Duosoft backs its software by a full 
service guarantee that protects your in- 
vestment. Updates are free for the first 
year. Extra backup copies are available 
at a nominal cost. 


CORPORATION 


Box 1827, Champaign, IL 61820 


OSCE 


You'll receive our newsletter free of 
charge. It features tips for new 
businesses, user comments, product 
descriptions, and announcements of 
version updates. 


AVAILABLE FOR THE APPLE II 


BUSINESS PLANNER is) now 
available for the Apple II, and will be 
released JAN 1982 for the Apple III. 
Versions for all major machines are 
currently being developed. 

Written in UCSD Pascal with exten- 
sions in Apple Pascal, 48K of memory 
and at least one disk drive is required. 
The Language Card is not necessary 
since we supply special system soft- 
ware: 


PLANNING FOR YOUR FUTURE 


BUSINESS PLANNER helps provide 
the financial proof you’ve needed to 
fund that new business. What. is 
knowledge like that worth to you? 

Yet it costs only a low $295, a small 
business expense. 

You need to put all this power to 
work for you right now. Unless you 
really like working for somebody else. 


lf your dealer doesn’t have 
BUSINESS PLANNER, call 
us— (217) 356-7542. 


Unbeatable prices....... 


EPSON PRODUCTS 


MX 80/70 FRICTION FEED KIT 
by Orange Micro 


HERE AT LAST!A friction 
feed kit for your EPSON 
MX 80/70. The kit allows the 
user to convert his Epson 
printer to a friction feed and 
pin feed mechanism. 

The friction feed will 
accept single sheets of your 
letterhead, or multiple 
seeinnenenaineieeeaamaeaancemeeel 
with up to 4-part carbon copies. 

The pin feed replaces the adjustable sprocket mech- 
anism. It allows use of 9%" wide continuous fanfold 
paper which is an industry standard size. 

No drilling required. Installation takes about 30 
minutes. All parts are included with easy to follow 
instructions. $75.00. DEALER INQUIRIES INVITED. 


EPSON MX 80/MX 80 FT 


9x 9 dot matrix - Lower case descenders - 80 CPS 
- Bi-directional, logic seeking - 40, 66, 80,132 columns 
per line - 64 special graphic 
characters - TRS-80 Com- 
patible - Form handling - 
Multi-page printing - 
Adjustable tractors 
MX 80....(List $645) $ Call 
Graftrax-80 Dot Graphics 
Upgrade. . .(List $95) $ Call 


REALONE 
FeCO es aneakoies Sapa oe 


.......(List $745) $ Call 


Super low-priced dot res- 
olution graphics - 5 x 7 dot 
matrix - User replaceable 
printhead & Top of Form 
MX 70... .(List $450) $ Call 


EPSON MX 100 


Same basic features as 
the MX 80 - PLUS friction 
feed for single sheets - 
PLUS 15" wide carriage 
MX 100... (List $995)$ Call 


Orange Micro 


LETTER QUALITY PRINTERS 
C. ITOH STARWRITER 


Daisy Wheel Letter 

Quality 25 CPS (Optional 

45 CPS) - Typewriter quality 
- Centronics parallel - RS 

232 Serial (Optional) - Pro- 
portional spacing - Bi-direc- 
tional - Programmable VFU 
- Self test - Diablo compatible - Friction feed (Optional 
tractors) - 136 printable columns - Manufactured by TEC 
EOE TARY RET E Piatt ea ine (List $1895) $ Call 


NEC SPINWRITER 


High Speed Letter Qual- 
ity - 55 CPS - Typewriter 
quality - Bi-directional - 
Plotting & Proportional 
spacing 
77XX RO, Serial/Parallel 
Foun tetas (List $3055) $2575 


QUME 9/45 typewriter quality 
DIABLO 630 typewriter quality...........0.... $ Call 


NEC 8023 DOT MATRIX 


Dot graphics - 100 CPS : Bi-directional, 
logic-seeking- Tractors & friction feed - 5-Alphabet fonts 
- 8 character sizes - Proportional spacing 


NEC 8023 DOT MATRIX............. (List $795) $ Call 
TELEVIDEO CRT’S 

TVI910, TVI912C, TVI920C, TVI950— Please call toll 
free. Prices are too low to advertise........$ Call 


CENTRONICS 739 


With graphics and word 
processing Print Quality - 18 
x 9 dot matrix; suitable for 
word processing - Underlin- 
INg - proportional spacing 
- right margin justification - 
serif typeface - 80/100 
CPS - 9%" Pin Feed/Friction 
feed - Reverse Platen 
- 80/132 columns - Top 
of Form 
CENTRONICS 739-1 (Parallel)........ (List $955) $Call 
CENTRONICS 739-3 (Serial).........(List $1045) $815 


echnical expertise. 


The printer specialists. 


ANADEX 

Dot Graphics, Wide Car- 
riage - 11 x9 dot matrix: 
lower case descenders - 
Dot resolution graphics - Bi- 
directional, logic seeking 
- Up to 200 CPS - RS 232 
Serial & Parallel - Forms 
control - X-ON/X-OFF - Up 
to 6 part copy. 
ANADEX 9501. 


he PAPER TIGERS: 


Dot Resolution Graphics, 
quality print, soeed 9 wire 
staggered printhead with 
lower case descenders - 
Over 150 CPS - Bi-direc- 
tional, logic seeking - 8 
character sizes; 80-132 col- 
umns - Adjustable tractors 
- High-resolution dot graph- 
ics - Proportional spacing 
een ——/  & text justification 
PSA BO Carn rate Ae lear aN imi Bee 


.. (List $1650) $1350 


.. (List $1094) $ Call 
(DOS S6CG Me haat eer peter ni List $1394) > Call 
INTERFACE EQUIPMENT 
CCS APPLE SERIAL Interface & Cable..........$150 
ORANGE INTERFACE for Apple I! parallel 
interface board & cable .... .$110 
TRS-80 CABLES to keyboard or r Exp. Interface... $3 Call 
NOVATION D-CAT direct connect modem. .. $ Call 
ATARI, NORTHSTAR printer cables............. $ Call 
ALICE PSONAGCGCES SO RI ES it sium a eae as $ Call 


THE GRAPPLER™ 


APPLE INTERFACE AND CABLE 
by Orange Micro 


The Grappler™ interface 
card is the first to provide 
on-board firmware for Apple 
high resolution dot graph- 
ics. No longer does the user 
need to load clumsy soft- 
ware routines to dump 
screen graphics — it’s all in 
a chip. Actually, it's our 
ideas saeiicaeniieaiaieiieaii E-PROM, and it is replace- 
able Y te Seen raaante ie Anadex, Epson MxX-70, 80* 
and 100, IDS Paper Tigers, Centronics 739, NEC 8023, 
C. ITOH Prowriter, and future graphic printers. The 
Grappler™ accepts 18 software commands including 
Hi-Res inverse, 90° rotation, double size, and much 
more. Invented by, and available from Orange Micro and 
Orange Micro dealers only. $ Call for price. 


“Requires GRAFT RAX 80 
Circle 49 on inquiry card. 


VISIT OUR RETAIL STORES 


If you live in California, or are visiting dont miss our 
two Printer Stores. Expert consultation and know-how 
is available to assist you in getting the best. printer for 
the application.We provide live demonstrations for a wide 
selection of Printers. 


SHERMAN OAKS, 13604 Ventura Blvd., (213) 501-3486 
ANAHEIM, 3150 E. La Palma, Suitel, (714) 630-3622 
Store Hours: M-F 10-6, Sat. 10-4 


At Orange Micro our printer specialists fit the right 
printer to your application. Call us today for free consul- 
tation (and dont forget to ask for your free catalog). 


Phone orders are WELCOME; same day shipment. Free use of VISA 
and MASTERCARD. COD’ss accepted. Personal checks require 2 weeks 


to clear. Manufacturers warranty included on all equipment. Prices sub- 
ject to revision. 


CALL FOR FREE CATALOG 
TOLL FREE (800) 854-8275 


CA, AK, HI (714) 630-3322. 


—) Bae “Se 
SG 
@ Orange Micro 


INC. 
mest 50 E. La Palma, Suite G, Anaheim, CA 92806 


Copyright 1981 by Orange Micro. Inc 


High (Tech) 


Anxiety 


by Rachael Wrege 


A cop aims his pistol at the department’s computer and 
blows it to smithereens. A 40-year-old executive drops a 
month’s worth of pencil shavings into his desktop 
computer, picks up his briefcase, and trundles off in search 
of a new job. A hospital employee changes critical patient- 
health data in a computer library. What’s going on? 


In business offices, college computer 
labs, banks— almost everywhere they’re 
to be found—computers have created 
an emotional tension not anticipated 
by their creators or manufacturers. 
Otherwise stable people have avoided 
the electronic children of the techno- 
age as a despised and feared caste, 
sometimes resorting to outright 
sabotage. 

While few of us get emotionally in- 
volved with our Hoovers, our micro- 
waves, or our calculators, many of us 
feel discombobulated, slightly nervous, 
or perhaps just uneasy with the hum- 
ming wunderkinds we increasingly en- 
counter in work environs, homes, and 
businesses. 

Witness the current rash of television 
ads designed to play on our apprehen- 
sive psyches. “We take the anxiety out 
of computers,” says one company ad. 
“It’s a snap. You can do it too!” beams a 
middle-aged secretary, looking up from 
her newly installed word processor. 
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When Silicon Valley and the advertis- 
ing industry realize computer tech- 
nology isn’t exactly the softest bed the 
public’s ever slipped into, you can bet 
there’s something going on. 

Sanford Weinberg calls it “cyber- 
phobia,” an extreme anxiety produced 
by dealing with a high-technology com- 
puter system. Weinberg is a professor 
and administrator at Philadelphia’s St. 


Joseph’s College business and 
information-management department, 
and has spearheaded research in 


man/machine communications. 
Cyberphobes experience many of the 
symptoms found in other anxiety-pro- 
ducing situations, including high blood 
pressure, high pulse rate, and nausea, 
says Weinberg. When forced to deal 
with computers, they may be incapable 
of working and thinking clearly, or 
their reactions may be less severe but 
discomforting all the same. Ner- 
vousness, unease, stress, or tension —all 
may signal some degree of cyberphobia. 


Who’s Affected? 


Because it’s so new, there are few 
statistics on cyberphobia, say experts, 
and no one’s really sure just how many 
people are affected by it. In his Cyber- 
phobia Laboratory Project, Weinberg 
has worked with more than 500 clients 
and has seen the phobia cross distinc- 
tions of class, race, and sex. 

Five years ago, Weinberg discovered 
manifestations of computer anxiety in 
college students who balked at or were 
incapable of producing simple com- 
puter projects fcr communications 
classes. At least 30 percent of all stu- 
dents exhibited some degree of cyber- 
phobia, he says, with 5 percent of that 
group reporting extreme anxiety. 
Alerted, Weinberg turned to the busi- 
ness sector, and in a study of 200 
managers changing jobs (although they 
were considered successful in the ones 
they were leaving), Weinberg found 
computer anxiety listed as a chief rea- 
son for moving on. “If you look at any 


i EE 


company that computerizes, you'll find 
there’s always a cadre of people who 
leave and go on to a firm that hasn’t 
computerized yet. But today it’s almost 
impossible to find a company or career 
without computers in it. Some people 
are actually changing careers to get 
away from computers.” 

Both Weinberg and Ron Anderson, a 
social psychologist with the University 
of Minnesota, have found more women 
affected by cyberphobia than men. 
One reason may be “math 
produced by social stereotypes decree- 
ing women less mathematical and 
logical than their male counterparts. 

If 
Anderson, minority group members 
are even more hostile. “The 
vantaged you are, the more likely you 
will view the computer as a symbol of 
control,” he says. While some lose their 
computer fears once they understand 
the limitations of the machines, others 
never get over their anxieties. “With 
computers, fear is generated because of 
social comparison. The expectations 
are that the computer will demand 
something of you and, at the same 
time, that it will outdo you, outper- 
form you. It’s 
against a formidable opponent.” When 
a person decides he or she is incapable 
of dealing with a computer, he adds, 
the machine becomes an alienating 
force and a threat to personal identity. 

Hostility toward computers in the 
workplace is widespread and can result 
ye, : - in increased physical ailments linked to 
Goeee. S § a eats ce 3 stress among office and_ clerical 
eile cree Rng RR Bethe hatin es ie employees, says MIT researcher 

0 aia. TN | | "4 Shoshanah Zuboff. Hostility is gen- 
erated when workers feel they’ve lost 
control over job 
vironments and it usually surfaces soon 
after computerization is implemented. 
People feel undermined when they 
realize valued skills and talents can be 
taken over by the computer. “This 
situation exacerbates the issues of 
power and powerlessness found in all 
levels of organizational life,” she notes. 

Management professionals may also 
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; resent and fear the computer system, 
eee ee Zuboff adds, disliking its structured and 
ae a 


tetera abundant data, and preferring more 
ambiguous information. “The 
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tainty of limited information (not 
generated by computers) may lend itself 
to errors of judgment 

vides ‘free 

spired.” This free space is fundamental 
to the psychology behind professional 
work. 

In 
creative decision making and the 
tightening of controls computers may 
impose, says Weinberg, employees may 
simply distrust computer accuracy. “I’ve 
known accountants who keep a second 
set of books when using a computer. 
They have to double-check to feel com- 
fortable,” he adds. 

Computers can not only create 
power shifts within an organization, 
but they may also become scapegoats 
for existing problems, say researchers. 
Viewed as half machine/half robot, 
and somewhat alive, they've become 
punching bags for the disgruntled 
employee skipped over for a promo- 
tion, the frustrated executive shut out 
of upper-level meetings, or even for a 
national sense of anger—one psychol- 
ogist keeping tabs on computer- 


sabotage stories reports a startling in- 
crease in destructive incidents during 
the Iranian/American hostage crisis. 
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Why Computers Are Intimidating 

Many people are intimidated by the 
complexity of computers and the wide 
range of applications the machines can 
handle. “It’s 
to people working with them every 
day,” Anderson remarks, speculating 
that while most people channel their 
anxiety into healthy competition, 
others experience only frustration and 
anger. 

Few technologists have gone out of 
their way to make computers less in- 
timidating and more accessible to the 
general public, says Weinberg. “It 
field where to be successful, you had to 
be esoteric; where the people program- 
ming computers had secure, high-level 
positions because no one else knew 
how to run the machines. I’ve talked to 
people who have gone out of their way 
to obscure terms or make up new ones 
when their job 
pened because they believed if they 
made it too clear, they wouldn't be 
needed any more.” 

Economic motivation was not the 
sole factor in attempts to obscure the 
field—there were psychological aspects 
as well. “It’s 


Weinberg. “The 


the priests and they kept the secret 
rituals. ..computers were wor- 
shipped. . .a mythology developed.” 

Along with the mysteriousness of 
their engineering, another big factor in 
cyberphobia is that computers haven't 
been designed for human use. “People 
are afraid of breaking the computer and 
it’s designed so that if you do break it, it 
looks like your fault,” he says. “Press 
wrong button and the screen goes 
blank, and you're left wondering what 
you did wrong. Well, if you're driving 
home and you hit the wrong blinker, 
should your engine stop? Machines 
should survive normal use.” 

Where people resist, however, 
manufacturers are trying to ease their 
fears, and Silicon Valley entrepreneurs 
are now starting to measure their prod- 
ucts in terms of “user 
Weinberg recommends changes in such 
areas as keyboard labeling and user 
prompts. “Take 
ple. You push it when you need help. 
Why not just label 
prompts, such as a flashing cursor, are 
traumatic, Weinberg asserts, and 
should be tossed out in favor of more 
calming signals. 

User-friendliness is at issue because of 


the rapidly expanding home-computer 
market. “Some 

into that market also make toys, like 
Mattel and Atari. They know you can’t 
make toys traumatic or they won’t sell,” 
comments Weinberg. Other experts 
point to marketing approaches by 
larger personal-computer firms as in- 
dicators of new awareness. Names like 
Apple and PET are “cozy 
researcher. “Fruit 

bite.” 

Market research is currently attack- 
ing the problem in the form of new 
technologies as well, says Melinda 
Shorr, a Boston-based market analyst 
and one of Weinberg’s former clients. 
“Most 
research is 
going into 
things 
like 
voice 
recognition 
systems that 
can be 
used instead of 


cathode ray tubes (C 

keyboards. . .it’s obvious there’s a real 
problem going on out there, based on 
the huge amounts of money spent to do 
something about it.” 

Underlying the cyberphobia 
phenomenon may be the fact that we're 
still the first generation of computer 
users, says Weinberg, and unfortun- 
ately most of us were introduced to the 
brave new world of electronics through 
computerized billing. It 
piest of meetings, Anderson recalls, 
and the stereotypes created in the 1950s 
and ’60s still hang on. Some of those 
stereotypes include visions of the com- 


puter as the ultimate dehumanizing 
force, the overwhelming brain trust, 
and the tyrannical dictator, he says. At 
the very least, most of us still believe in 
“computer 
comes to credit card and other bills. 
Cyberphobia as a social phenomenon 
may boil down to how we deal with 
change. “Future 
by author Alvin Toffler in the ’70s (in 
book of the same name) is an anxious 
response to “overstimulation,” 
ring when individuals cannot adapt 
quickly enough to change. “Ex- 
periments with dogs, deer, mice, and 
men _ all point unequivocally to the ex- 
istence of what might be called an 
adaptive range below and above which 
an individual’s ability to cope simply 
falls apart,” Toffler writes. 
Wilbert Galitz, a consultant for 
CNA Insurance 
Speaking at a National 
Institute for 
tional Safety and 
Health conference, 
Galitz told the 
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@ Keeps Record of All 
Investments 
Cash Additions & Withdrawals 
Quarterly Portfolio Valuations 
Dividends & Interest 
Brokerage Commissions 
Margin Expenses 
Advisory Fees 

e@ Tells You 
Who Made More from Your 
Account - You or Your 
Stockbroker 


Number 

Expiration Date 
Cardholders Name 
Signature 


APPLESOFT IS A TRADEMARK OF APPLE COMPUTER INC 
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Circle 29 on inquiry card. 


Telephone Orders Accepted on Visa or Mastercharge 
Mail Orders Must be Accompanied By Check or Charge Card 


“A MAJOR FINANCIAL PUBLICATION, SPECIFIC OETAILS ON REQUEST 


WHAT EVERY 


INTELLIGENT INVESTOR 


REALLY NEEDS TO KNOW!* 


THERE IS MORE TO BEING A SHREWD INVESTOR THAN KNOWING IF YOUR STOCK WENT UP OR DOWN. SHOULD YOU 
NOT CONSIDER INVESTMENT ALTERNATIVES? WHAT WOULD THESE ALTERNATIVES HAVE PRODUCED CONSIDERING 
THE SAME INVESTED AMOUNTS ON THE SAME DAYS? 


INTELLIGENT INVESTOR™ Series | 


@ Calculates 
Time Weighted Rates of Return 
Dollar Weighted Rates of Return 
Portfolio Yields 


Traditional 1-10 year time spans plus 
User Defined Specific Periods 
e@ Evaluates 


Your Investment Decisions 
In Terms of Alternatives 


Your Investment Recommen- 
dations & Decisions 

e Is 
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crowd that resistance to computer- 
ization by office workers and low-level 
management is often caused by 
executive failure to address the issue of 
change. Company computerization is 
least traumatic when timing is right, 
implementation is slow, and employee 
roles and positions are clarified in light 
of the new technology, says Galitz. 


Computer Sabotage 

Does cyberphobia really merit such 
attention? In a study of recently com- 
puterized government hospitals, Alan 


Dowling, an expert in computer sys- 
tems and the health-care industry, 
found that 45 percent of all hospitals 
investigated experienced some _ in- 
cidents of “staff 

Dowling calls it staff interference, other 
computer researchers call it out-and- 
out computer sabotage. It’s not rare 


and the consequences can _ be 
devastating. 
€S 


cluded erroneous entries in patient data 
that could have affected patient care 
when practitioners made medical deci- 


sions based on the information.” This 
kind of sabotage could have “life 

ening implications,” Dowling says. “I'd 
rather have someone pour a can of 
Coke into the computer than change 
patient data.” 

Staff interference in the hospital 
study ran the gamut from employees in- 
putting erroneous information to sim- 
ple refusal to use the system. At one 
hospital, a 30-year veteran of the nurs- 
ing staff refused 
and use the computer. Because of her 
personal and professional influence, no 


Cyberphilia, 


The Hacker’s Addiction 


If cyberphobia is an extreme 
fear of computers, cyberphilia 
is the flip side of the coin. Peo- 
ple with cyberphilia are also 
known as “hackers,” “computer 
bums,” and “electronic junkies,” 
and if reports from computer 
centers across the country are 
valid, they're everywhere. 

Joseph Weizenbaum, professor 
of computer science at MIT, calls 
them “compulsive programmers,” 
and describes them as “bright 
young men of disheveled ap- 
pearance. . .their arms tense and 
waiting to fire their fingers.” 
They program, he says, “until 
they nearly drop, 20, 30 hours at 
a time. Their food, if they ar- 
range it, is brought to them; cof- 
fee, cokes, sandwiches.” 

Cyberphiles, says Sanford 
Weinberg (see main text) are “so 
involved with computers that they 
become an end in themselves. 
They forgot the purpose of com- 
puters is to do something and 
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become much more interested in 
maintaining system for its own 
sake. . .they get so wrapped up in 
it they have no life outside the 
computer.” 

Computer-science students and 
programming professionals are 
most prone to computer addic- 
tion, which reflects their access to 
large computer systems rather 
than the psychology behind the 
phenomenon. At one large train- 
ing facility, says Weinberg, 
managers installed a special pro- 
cedure in the computer system to 
shut off game playing and 
“senseless programming routines” 
the training staff was toying with 
during normal work hours. At 
colleges across the country, 
computer-science professors have 
followed suit, strictly controlling 
computer use during certain 
hours “or else nothing would get 
done and no one could use the 
computers for college assign- 
ments,” says Weinberg. 


The psychology behind “hack- 
ing” (as endless programming is 
termed) is not well researched. 
But Weizenbaum compares the 
compulsive programmer to a com- 
pulsive gambler, noting that “the 
computer challenges his power, 
not his knowledge.” The hacker 
seeks the same type of control that 
cyberphobes shy away from, play- 
ing a role as “the creator of 
universes for which he alone is the 
lawgiver. . .programmed _ scripts 
compliantly obey their laws and 
vividly exhibit their obedient 
behavior. No playwright, no 
stage director, no emperor, 
however powerful, has ever exer- 
cised such absolute authority to 
arrange a stage or a field of battle 
and to command such unswerv- 
ingly dutiful actors or troops.” 

Some psychologists speculate 
that the compulsive programmer 
is literally escaping from life by 
creating a world within the com- 
puter. Others say hackers can 


relate better to computers than 
people, finding them more stable 
and predictable. 

“It seems to be a different 
thought process, a comfort with 
logic and a discomfort with il- 
logic,” says Weinberg. “People 
who tend to be intolerant of il- 
logic in people are going to be 
more comfortable with com- 
puters.” 

Cyberphiles don’t tend to seek 
help for themselves, because they 
don't see their compulsion as a 
problem. “It’s kind of counter- 
productive for them. They may 
not have a social life but their 
business life is just fine,” says 
Weinberg. And although some 
colleges and data-processing 
businesses have counseled the 
hackers in their midst to seek 
help, businesses or computer 
centers may keep them on simply 
because no one else understands 
the system the hacker built. 


one on the nursing staff used the com- 
puter system. 

While some of the computer-sabotage 
incidents don’t create medical prob- 
lems, they are almost always costly, 
says Dowling. Systems operators may 
spend countless hours trying to find 
“bugs” 
problem is erroneous information. 
Costs are inflated when employees 
don’t use the computer. Money disap- 
pears when billing and accounting pro- 
cedures are monkeyed with. Some 
hospitals actually removed entire sec- 
tions of their computer systems because 
personnel problems were unsolvable. 

People have to accept computer sys- 
tems before they can become opera- 
tional and this has motivated computer 
sales departments to change their train- 
ing procedures. “I 
taught employees to operate the sys- 
tems—now they're bringing in com- 
munication specialists,” says Weinberg. 

Newly computerized firms are also 
feeling the pinch. Management profes- 
sionals can be traumatized by comput-. 
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ers because “their 

of decision making that’s noninforma- 
tion based ...eventually a manager 
decides here’s someone he can trust, or 
here’s someone he can’t, or here’s what 
he thinks is going to happen,” says 
Weinberg. “S 

result (of 

frightening .... They say, ‘OK, if to- 
day I let you give me a system that can 
handle the financial progression of my 
company, you'll have a program that 
will replace me a year from now.’ The 


fact is, they may.” 
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Solving the Problem 

Not unexpectedly, communication 
and computer experts like Weinberg, 
Dowling, and Anderson work as con- 
sultants for businesses and industries 
currently installing computer systems. 
All stress human engineering, use of 
existing staff capacities, and manage- 
ment support with training and docu- 
mentation. “If 
user,” says Dowling, “ ’ b d” 

Employees must be given time to 
change, and Dowling counsels his 
clients to monitor the change process 
carefully. “I 
together to resist, you want to know 
about it ahead of time,” he says. This 
allows upper-level management to gain 
employee support, solve problems, and 
gather insights they might otherwise 
have missed. 

He also makes a distinction between 
employee attitude and_ behavior. 
“When 
and the attitudes haven’t, then you're 
set up for computer sabotage. 
ple may seem to be in sync with the 
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change, but if their attitudes haven't 
changed they'll be waiting behind a 
rock, ready to spring.” 

Individual 
cyberphobia include the behavior mod- 
ification technique used by Weinberg 
in his Cyberphobia Laboratory Project. 
Depending on the level of anxiety ex- 
hibited by a client, Weinberg starts off 
with lessons in what computers can 
and cannot do. He then moves on to 
simple brain teasers, asking clients to 
first solve them in their heads, then 
with a pencil and paper, then a 
calculator, and so on, through micro- 
computers, minicomputers, and larger 
systems. “I 
solve the problem and we consistently 
point out that every machine is a tool, 
just like the pencil. The overwhelming 
argument we give to people is that 
whatever loss of humanism there might 
be, whatever loss of control, what’s 
really important is how much the com- 
puter can do for you.” 

Some people are solving the problem 
themselves. Feeling the pinch of com- 
puter ignorance in their jobs 
their own tension in dealing with com- 
puters, many professionals are going 
back to school to bone up on computer 
literacy. “U 


dispensable in business and whatever 
else is going on, people will have to un- 
derstand and be able to cope with com- 
puters. It’s 

to use the language, but rather what 
decision rules should be used. The in- 
dividual who says, ‘No, I don’t 

deal with that—it frightens me, let 
someone else do it,’ will be the person 
who loses . . . the people with influence 
and power will be the people who un- 
derstand how to dictate rules to the 
computer,” Weinberg says. 


A Dissolving Problem? 

Some researchers speculate that 
cyberphobia is a generational problem. 
In 
literate kids enter the workplace, com- 
puter anxiety will go away like a bad 
dream. “I 
acclimated to a new technology,” says 
Dowling. “When 
have fun with it, problems will be 
greatly reduced.” 

Other experts disagree. “E 
years from now, people won’t be work- 
ing with computers day in and day 
out.... There'll still be a lot of fear,” 
says Anderson. In 
even be a computer class difference to 
worry about, he adds, as some school 
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systems teach computer education and 
others don’. 

Dowling’s predictions are, perhaps, 
the most reasonable. Computer fears 
and anxieties, he says, will be “greatly 
reduced—although I 
they'll go away completely because 
were dealing with individuals.” Cer- 
tainly, he adds, old-method manage- 
ment will give way to younger ex- 
ecutives “for 
just part of their bag of tricks.” But, he 
insists, anxiety and_ incidents. of 
sabotage will most likely mushroom be- 
fore they decrease, simply because more 
and more people are being forced to 
deal with computers. 

In 
take computerphobia lightly. Mistakes 
may be purposeful, your information 
may be inaccurate, that Coke might 
not have spilled accidentally, and your 
“bugs oO 


Rachael Wrege is a 
Computing. 


reporter for Popular 


Illustrations by Austin Stevens 


gs “i Md 


§2 January 1982 Popular Computing 


“This year, fm taking 2.000 
people sailing. | wouldnt trust the 


travel arrangements to anything less 
than Scotch Brand Diskettes: 


| | | [ a Eben Whitcomb, Owner- 
it... s Operator, Dirigo Cruise 
Company, Clinton, CT 


Eben Whitcomb runs the largest 
windjammer cruise business using 
American flag ships. He uses 
Scotch diskettes to keep track of 
thousands of names, bookings, 
sailing times, manifests and general 
ledger. While his computer saves 
time and repetition, Scotch diskettes 
assure him that vital information 

will be there when he needs it. 


Dependable Scotch media can 
work just as hard for you. Each 
Scotch diskette is tested before it 
leaves our factory, and guaranteed 
error-free. So you can expect it to 
perform exactly right. 


Scotch 8" and 51%" diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
from your local 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Ask for the 
Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 


If it's worth remembering, 
it’s worth Scotch 
Data Recording Products. 


3M Hears You... 


Circle 1 on inquiry card. 


Chips for the Making 


We're in the chips—computer chips, that is. 
Here’s a look at what they are and how they’re made. 


They're everywhere! In cars, color television sets, and microwave 
ovens. They bleep out at you from electronic toys, telephone lines, 
and automatic tellers at the bank. And they're multiplying. What are 
they? Called integrated circuits—or computer chips—these tiny bits of 
silicon have brought computing power out of science labs into every- 
day life. These minute chips, smaller than your fingernail, have caused 
a change comparable to, maybe even greater than, the invention of 
the telephone, airplane, and automobile. 
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Early Computing 

The first general-use 
computers developed in 
the early 1940s were 
massive machines housed in 
huge buildings with carefully 
controlled air temperatures 
and filtering systems. 

They depended on 
thousands of vacuum tubes 
and miles of electrical wiring 
for their computing abilities. 
Toward the end of the 
decade, transistors were 
developed using 
semiconductors (substances 
that allow electricity to flow 
through them). This 
development reduced the 
size of computers. The 
transistors were wired on 
to circuit boards, several 

of which could process 
binary information when 
hooked together. In the 
1950s these transistors 
became much smaller. 


The Integrated Circuit 

It wasn't until 1971, 
however, that computers 
became small enough for 
use Outside large 
corporations, colleges, and 
government offices. M. E. 
Hoff, a Stanford University 
graduate backed by the 

Intel Corporation, invented 
an integrated circuit with 
over 2000 transistors on a 
small sliver of silicon. 
Integrated-circuit technology 
mushroomed and today’s 
streamlined chip carries more 
transistors, is even tinier, and 
has as much computing 
power as the first-generation 
computers. And, while the 
early computers cost millions 
of dollars to construct, 
today's chips can be 
purchased with a child's 
allowance. 


How a Chip Is Made 
Chips are designed by 
engineers much as buildings 
are designed by architects. 
Depending on the chip's 
function, an engineer may 
take years to complete a 
complex design. Drawings 
can be handcrafted on a 
drafting table or drawn on 
a computer (see photos 
at right). Once completed, 
the design is miniaturized 
on a “‘photomask’’—which 
resembles a photographic 
negative. The design is 
repeated dozens of times 
over a small piece of film. 
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The photomask is then used 
to transfer the design to a 
silicon wafer, several inches 
wide and sliced from a long 
tube-like silicon crystal, made 
from purified sand (see 
photo at left). While silicon 
and germanium are qualified 
semiconductors, silicon Is 
inexpensive, abundant, and 
almost always used for 
making chips. The design is 
imprinted on the wafer by 

a chemical etching process 
with photosensitive emulsion 
applied to the silicon that 

is then exposed to ultraviolet 
light. An acid bath is used 

to wash away any unexposed 
areas. This process can be 
repeated as many as twelve 
times, creating successive 
layers of electrical circuitry 
on the chip. 

Although the design layers 
have been etched on the 
wafer, the chips must also 
include different electrical 
characteristics to control 

the flow of electricity. 
Through a process called 
‘doping,’ impurities are 
embedded into the silicon 
with boron, arsenic, or 
phosphorus. Doping 
changes the atomic 
configuration of the silicon by 
removing or adding an 
electron. This results in a 
positive or negative charge. 
The transistor effect is 
created when, for example, 
two negative areas 

surround a positive one 

(see photos at right). 

Chips can also be doped by 
a process called ion 
implantation in which 
molecules of boron are shot 
into the silicon with 100,000 
volts of electricity. Scientists 
are currently working on 
laser technology to embed 
the impurities. 

Once the chips have been 
doped, they're heated for 
hours in large furnaces while 
the impurities slowly sink into 
the various layers of 
circuitry. Testing begins after 
the chips are removed from 
the heat and separated from 
the other chips on the wafer 
with a diamond saw. Usually, 
less than half the chips from 
a wafer survive the 
manufacturing process and 
are usable. 


Methods and manufacturing time vary depending on the complexity of 
design. A chip used in a microwave oven may have only a few layers 
of circuitry. State-of-the-art chips used in personal computers are 
much more intricate. Microprocessor chips, the heart of a personal 
computer, are the most complex chips manufactured today. 

Most of the steps involved in this process take place in ‘‘clean rooms'' 
with air filters to remove the smallest particles of dust and dirt that 
might contaminate the chips. Employees wear sterilized white jump 
suits (‘bunny suits’) for the same reason. 

Once the chips have passed testing, they are packaged with protective 
casings of ceramic, plastic, or metal with gold or aluminum soldering. 
The packaging protects the chips and also provides electrodes for 
hooking up their circuits to the outside world. A lengthy manufacturing 
process is now done and the chips are available for a variety of tasks. O 
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My Computer 
Likes Me 


by George Firedrake and Ramon Zamora 


“My Computer Likes Me” is directed 
toward people who want to help 
children learn to use, program, and en- 
joy the TRS-80 Color Computer. 
These ideas are best applied when a 
child asks such questions as “How does 
the computer do that?” or “How can | 
make the computer do what I want it to 
do?” or “Can the computer tell 
Mec. 5 

We suggest things to do. You explain 
what is happening, answer questions, 
modify our ideas, and enrich the 
adventure with your own ideas. But 
don’t do the typing. Let the kids do the 
hands-on stuff. Be patient—let them 
make mistakes, correct their own 
mistakes, and, especially, encourage 
them to experiment! 


Get SET for Color 

Patterns are the subject of this 
month’s column. You'll learn how to 
put patterns on the screen of your 


TRS-80 Color Computer, using small p 


SET (32, 16, 3) 


OVER DOWN KOLOR 


Tiny rectangle of colored light 


Think of it like this: SET (OVER, DOWN, 
KOLOR). 

OVER can be a whole number, 0 to 63. 
DOWN can be a whole number, 0 to 31. 
KOLOR can be a whole number, 0 to 8. 


OVER 


0 to 63 . 


rectangles of colored light. To do this, g 0 


you use the SET statement. 


to 


PSET turns on a tiny rectangle of N 31 


colored light somewhere on the 
screen. 
Somewhere on the screen? Of course, 
you must tell the computer where to 
turn on the rectangle of light. You 
must also choose the color. 


ere 
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Try one. First, press the CLEAR| key. 
Now you see a green screen. Put a 
yellow rectangle near the center of the 
screen. 


Type SET (32, 16, 2) and press/ENTER. 


This is what you should see: 


SET (32, 16, 2) 
OK 


w Cursor green screen 


yellow oe black 


That’s not what we said would happen, 
is it? You see a yellow rectangle in the 
corner of a larger black rectangle on a 
green screen. The larger black rectangle 
occupies one screen print position. The 
smaller yellow rectangle is SET in one of 
the four corners of a print position. 
Each screen print position contains 


four SET positions. 
SET position SET position 


SET position SET position 


PRINT 
position 


A screen map shows both PRINT and SET 


positions. Using the screen map, you 


can verify that PRINT position 272 con- 
tains the following SET positions: 


OVER DOWN 


32 16 
33 16 
32 17 
33 17 


Did we hear a faint cry for help? Let’s 
try it one more time. 


(32, 16) 
(32, 17) 


(33, 16) 
(33, 17) 


PRINT 
position 272 


To put some color in screen position 
272, here’s what you do: 
> Press CLEAR 
> Type SET (32, 16, 2) 
> Type SET (33, 17, 2) 
Type SET (32, 17, 3) 
This is what you see in PRINT position 
272: 

The entire screen is green. 


yellow 
black 


yellow ‘. black 
black yellow 
blue L. black 


SAY, WHAT 


HAPPENED 
TO YELLOW? 


Perhaps you have guessed that when 
using SET, you can’t put two different 
colors in the same screen PRINT posi- 
tion. You can have one color (1 
and black. The color will be the most 
recent color used in that PRINT position. 
Try this program: 


100 REM ** EXPERIMENT WITH SET 

200 REM ** DIALOG WITH 
EXPERIMENTER 

210 CLS 

220 INPUT “HOW FAR OVER"; OVER 

230 INPUT “HOW FAR DOWN”; DOWN 

240 INPUT ‘WHAT COLOR ”; KOLOR 

300 REM ** TINY COLOR ON BLACK 
SCREEN 


310 CLS 0 


320 SET(OVER, DOWN, KOLOR) 

400 REM ** VARIABLE TIME DELAY 
410 Z = 2000 

420 FOR K = 1 TO Z: NEXT K 

500 REM ** GO DO IT AGAIN 

510 GOTO 210 

It 


HOW FAR OVER? 32 
HOW FAR DOWN? 16 
WHAT COLOR? 2m Cursor 


Before you press [ENTER, guess where 
the tiny rectangle will appear on the 
screen. Then press [ENTER.] The screen 
will become all black (see 
cept for a tiny yellow rectangle near the 
center of the screen. 

Variations: Change line 310 so that 
the screen is cleared to a color other 
than black. Or change the time delay 
(1 


“viewing time.” 


Make a Shape 

Use the screen map to draw a shape 
on the screen. For example, here is a 
red dog with a blue head and a yellow 
tail. 


CTH HTH 
PTE 
Ce TE TTEEIHHCA HGHtGGHtaGAE 
EOFOGRUGGIGBEN  OBUOGBNOGLIOGE 
TUTEEFEEE EM Ea EEEEEEEEEEE 
EECA ETE 
REVEBUOGATEBUGGHGGHSEBNOEGUGGILED 
For this unlikely dog, the OVER, DOWN, 


and KOLOR codes are shown below. 


OVER DOWN KOLOR ANATOMY 

29 15 2 tail 

34 15 3 head 
35 15 3 head 
30 16 4 body 
31 16 4 body 
32 16 4 body 
33 16 4 body 
30 17 4 leg 

33 17 4 leg 


Remember, within a single PRINT posi- 
tion, you can use only one color. 


Therefore, the body and legs of the dog 
must be the same color. 

You can use the following program to 
put a shape or pattern on the screen. 
Use it to put the color dog on the 
screen. 

100 REM ** SHAPE MAKER 
PROGRAM 
CLS 0 


REM ** TALK TO SHAPE 

MAKER 

PRINT @0," ” 

PRINT @32," ” 

PRINT @64, " ” 

PRINT @0, ; 

INPUT “HOW FAR OVER”; OVER 
INPUT “HOW FAR DOWN”; DOWN 
INPUT ‘WHAT COLOR”; KOLOR 


REM ** PUT TINY COLOR ON 
SCREEN 
SET(OVER, DOWN, KOLOR) 


400 REM ** GO DO IT AGAIN 

410 GOTO 210 

Enter this program and RUN it. This is 
what you'll see. 


110 
200 


210 
220 
230 
240 
250 
260 
270 


300 


310 


The top part of the screen is green. 


The rest of the screen is black. 


We will call the green part of the screen 
the “text window.” It 
three lines of the screen. The rest of the 
screen is black, ready for your tiny rec- 
tangles of light. Go ahead—enter the 
value of OVER for the dog’s tail. 

Now the text window looks like this: 


livin | 


Enter the value of DOWN for the dog’s 


tail. Now you see: 
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That’s a yellow tail, isn’t it? The code 
for yellow is 2. Enter it. The yellow tail 
will appear near the center of the screen 
and the text window will look like this: 


Now it’s your turn. Enter the informa- 
tion for the rest of the color dog. Then 
put some other shapes on the screen. 
An orange bone? A green cat? 
Hmmm... perhaps you are wondering 
how the text window works. It 
lines 210 through 270. 
eFirst, note that line 110 clears the 
screen to all black. 
eLine 210 tells the computer to posi- 
tion the cursor at print position 0, 
and since there’s no trailing semi- 
colon, erase everything to the right 
on that line. 
eLine 220 clears the second line of the 
screen to green. 
eLine 230 clears the third line of the 
screen to green. 
eLine 240 positions the cursor at 
print position 0. 
eLine 250 causes the computer to 
print HOW FAR OVER? and wait for 
someone to enter a number, the 
value of OVER. 
eLines 260 and 270 cause the com- 
puter to ask for the values of DOWN 
and KOLOR. 


Starfall 

Imagine that the screen is the sky. 
And pretend that each tiny rectangle of 
light is a star appearing in the night 
sky. Make it happen by storing and 
running this program. 


100 REM ** STARFALL—RANDOM STARS 

110 CLS O 

200 REM ** RANDOM OVER, DOWN, 
KOLOR 

210 OVER = RND(64) - 1 

220 DOWN = RND(32) - 1 

230 KOLOR = RND(8) 

300 REM ** PUT STAR ON SCREEN 

310 SET(OVER, DOWN, KOLOR) 

400 REM ** TIME DELAY 

410 ZZ = 100 

420 FOR KK = 1 TO ZZ: NEXT KK 
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500 REM ** GO DO IT AGAIN 
510 GOTO 210 
When you RUN this program, the sky 
will begin filling with stars. Try to find 
constellations, shapes, and patterns as 
the stars turn on. Change the time 
delay (line 
faster or slower. 

Replace lines 210 and 220 with one of 


the following variations. 
210 
220 


210 
220 


210 
220 


210 
220 


OVER = RND(RND(64)) - 1 
DOWN = RND(32) - 1 


OVER = RND(64) - 1 
DOWN = RND(RND(32)) - 1 


OVER = RND(@ND(64)) - 1 
DOWN = RND(RND(32)) - 1 


OVER = 64 - RND(RND(64)) 
DOWN = 32 - RND(RND(32)) 


Mad Artist 

Meet Mad Artist. He loves to paint 
horizontal color stripes on the screen. 
You start him by entering the following 
program and running it. 
100 REM ** MAD ARTIST 
110 CLS 0 


200 REM ** RANDOM KOLOR & DOWN 
210 KOLOR = RND(8) 
220 DOWN = RND(32) - 1 


300 REM ** PAINT HORIZONTAL STRIPE 
310 FOR OVER = 0 TO 63 

320 SET(OVER, DOWN, KOLOR) 

330 NEXT OVER 


600 REM ** DO IT AGAIN 

610 GOTO 210 

RUN this program. If you tire of horizon- 
tal stripes, add blocks 400 and 500 to 
show Mad Artist how to paint vertical 
stripes. 


400 REM ** RANDOM KOLOR & OVER 


500 REM “* PAINT VERTICAL STRIPE 


How about a little musical accom- 
paniment? Add the following state- 
ment to block 300. 

325 SOUND 3*OVER + 1, 1 


Add the SOUND statement of your 
choice to block 500. You did write 
blocks 400 and 500, didn’t you? 


Racing Colors 

Ima 
racing across the screen. The colors ad- 
vance across the screen by rolling two 
dice, one green, one red. Make it hap- 
pen by running this program. 
100 REM ** RACING COLORS 
110 CLS 0 


200 REM ** START RACE AT LEFT OF 
SCREEN 

GX = 0: SET(GX, 16, 1) 

RX = 0: SET(RX, 24, 4) 


REM ** ROLL DICE, GREEN & RED 
GD = RND(6) 
RD = RND(6) 


REM ** ADVANCE GREEN STRIPE 
FOR K = 1 T0 GD 

GX = GX + 1 

SET(GX, 16, 1) 

NEXT K 


REM ** ADVANCE RED STRIPE 
FOR K = 1 TO RD 

RX = RX + 1 

SET(RX, 24, 4) 

NEXT K 


REM ** TIME DELAY 
ZZ = 100 
FOR KK = 1 TO ZZ: NEXT KK 


700 REM ** GO RACE SOME MORE 

710 GOTO 310 

Now, try this program. Yes, we know it 
has lots of flaws. For example, it ends 
with an FC ERROR when the green or red 
stripe goes off the right edge of the 
screen. And the race is slightly biased 
in favor of green since it advances first. 
Arise, wearers of the red and undo this 
injustice! 


210 
220 


300 
310 
320 


400 
410 
420 
430 
440 


500 
510 
520 
530 
540 


600 
610 
620 


Next time, we will improve Racing 
Colors. Meanwhile, try these varia- 
tions: 

Add sound. Use. different sounds 

for green and red. Crescendo? 

Add the following statements: 

415 RESET(GX, 16) 

515 RESET(RX, 24) 
With this change, you get two color 
squares racin 

Until next time, we bet on green. 
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Turn your Apple into the world’s 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 


Plug and go. The SoftCard system 
starts with a Z-80 based circuit card. 
Just plug it into any slot (except O) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 


CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 


Circle 27 on Inquiry card. 


BASIC included. A powerful tool, 
BASIC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk |/O 
statements, error trapping, integer 
variables, 16-digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it’s a BASIC you can 
compile with Microsoft’s BASIC 
Compiler. 


More languages. With SoftCard and 


CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 


most versatile personal computer. 


Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 


Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world’s most versatile personal 
computer. 


Complete information? It's at your 
dealer’s now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 


SoftCard is a trademark of Microsoft. Apple II and 
Apple Il Plus are registered trademarks of Apple 
Computer. Z-80 is a registered trademark of Zilog, 
Inc. CP/M is a registered trademark of Digital 
Research, Inc. 


Microsoft Consumer Products, 400 108th Ave. N.E., 
Bellevue, WA 98004. (206) 454-1315 


Help! 

What would you like to see in “My 
Computer Likes Me”? Send requests to 
George and Ramon, POB 310, Menlo 
Park CA 94025, and include a self- 
addressed, stamped envelope for a 
reply. If you like these lessons, please 
tell us. If you don’t .. . (sigh), we need 


to know that too. Help us improve by 
being specific and constructive. See you 
next month. O 


George Firedrake (alter ego of Bob Albrecht) and 
Ramon Zamora are regular columnists for Popular 
Computing. 


Copyright © 1982 by DragonQuest, POB 310, 
Menlo Park CA 94025. Portions of ‘My Computer 
Likes Me” are reprinted with permission from 
TRS-80 Color BASIC by Bob Albrecht, copyright 
1982 by John Wiley and Sons, Inc., 605 Third Ave., 
New York NY 10158. 


DragonSmoke 


‘“‘DragonSmoke’’ is for everyone 
involved in teachings kids about com- 
puters. We point to resources and 
sources of information that we have 
found helpful, entertaining or inspira- 
tional in our use of the following com- 
puters: Atari 400 and 800; Commodore 
PET and VIC-20; and Radio Shack 
TRS-80 Model I, Model Ill, and Color 
Computer. 

‘‘DragonSmoke'’ is subjective, opi- 
nionated, and definitely not supported by 
scholarly research. It is based on 19 years 
of personal experience helping thousands 
of kids learn to use, program, and enjoy 
computers. We also point to sources of 
information about such role-playing 
games as Dungeons and Dragons, Rune- 
quest, and Tunnels and Trolls. Oppor- 
tunity knocks—new ways to_ learn 
beckon. 


Role-Playing Games 

Millions of young people (and some 
not-so-young) are playing fantasy and 
science-fiction role-playing games. Kids 
who ‘‘can't read’ are reading, 
understanding, and using rule books for 
role-playing games—rule books that 
make a computer reference manual 
seem simple by comparison. Kids who 
‘can't do math’’ are successfully dealing 
with numerical information, probability 
tables, economics of fantasyland, and 
polyhedral dice in a way beyond the ken 
of most adults. No wonder they are 
bored by the school work of a hundred 
years ago! 

Once there was only Dungeons and 
Dragons, affectionately known as D & D. 
Now there are more than a dozen game 
systems—and still more on the way. We 
suggest that you begin with these three: 
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DragonSmoke 
Game System Review 
Dungeons and First, and best 
Dragons (D & D) known 
Runequest (RQ) Royal purple 

ribbon for best 

design 
Tunnels and Easiest to 
Trolls (T & T) learn 


Beginners beware! Don't start with the 
Dungeons and Dragons rule book unless 
you are adept at deciphering terse cryp- 
tograms. It's OK for experts, incom- 
prehensible to beginners. 


What Are They? 
Oh, you've never heard of role-playing 
games? Beginners start here: 
‘Basic Role Playing, by Greg Stafford 
and Lynn Willis. Chaosium, Inc., POB 
6302, Albany CA 94706. $4.95 
postpaid. 
This is not about the computer language 
BASIC. It is the only booklet (16 pages 
plus a pullout section) about role-playing 
games that most beginners can read and 
understand. The following is excerpted 
from ‘‘Basic Role Playing’: 


A fantasy role-playing (FRP) game is 
one wherein the players construct 
characters who live out their lives in a 
specially made game-world. The 
characters need not be anything like the 
people who play them. Indeed, it is often 
more rewarding and enjoyable for players 
to create characters entirely unlike 
themselves. For instance, the most 
popular sorts are warriors and magi- 
clans—how many knights or wizards do 
you know in this world? 

The game world is operated by a 
referee (sometimes called a game 
master, adventure master, dungeon 
master, etc.) who sets up the situations 


which the players confront and who also 
plays ‘the world.’ 
An FRP game, then, Is an interaction 


between players, who operate (run) 
characters, and a referee, who runs the 
world in which the adventures occur. 

Most of the play is verbal exchange. 
The players tell the referee what they 
wish or intend to do. The referee then 
tells them if they can or may do tt and, if 
not, what happens instead. 


A game can be fantastically dull or fan- 
tastically exciting, depending on both 
game master and players. It can focus on 
the mechanics of fighting with ancient 
weapons, the interaction of human and 
nonhuman personalities (elves, hobbits, 
dwarves), problem-solving, or anything 
else within the realm of imagination. A 
game can be like an improvisational 
theater, ruled by emotion, logic, intul- 
tion, or all of the preceding. 

Most, and best of all, a game is un- 
predictable. 

What Next? 

Try Runequest or Tunnels and Trolls. 
Both are available in boxed sets that in- 
clude everything you need, _ including 
dice. 


continued on page 68 


ANNOUNCING A REVOLUTION 
IN THE COST OF PROFESSIONAL SOFTWARE 


VISACCOUNT is a fully integrated business and accounting 
system designed for use in small businesses. VisAccount is 
extremely comprehensive and professional, yet it is very easy to 
use. The system is controlled from a series of interconnected 
menus permitting user-friendly operation. Everything you need to 
set-up and operate the system is provided with the VisAccount 
package. 

: ” ALL SYSTEMS is able to provide you VisAccount at this incredible 
low price because it runs on so many different machines. Through 

‘ volume sales we are able to substantially reduce our prices. 


OUR GUARANTEE — Buy both our software and that of our 
competitors (who will no doubt charge several times our price 
because they need to recapture their development cost). Compare 
the two systems and we know you'll return theirs (make sure 
they'll let you return their software). If you decide not to keep our 
system, then return it within 45 days for a full refund. Once you've 
used our system we're confident you'll be delighted. 


TMicrocomputers for Business. Applications. 1979 


VISACCOUNT 
as 


What You Receive 

e Nine 5%'' double density disks (or six 8'' single 
density disks) 

e Easy-to-use operator's manual (over 200 pages) 


ACCOUNTS PAYABLE 


e Self-study guide on bookkeeping and accounting (over @ ©} 
180 pages) Moster File 

e Cassette based instruction program on set-up and gia aie Cash Requirements Report 
operation Income Stapecvet epost tanta tit 


Comprehensive Budget Analysis 


Trial Balance and more 


Available for Apple*, TRS-80 I, Il & Ill, Osborne, 
Heath/Zenith, North Star, Vector, and most other 
CP/M computers. 

*The Apple version requires the Microsoft 280 softcard. 
CSCA has CBASIC2, CP/M and Microsoft 280 softcard in stock. 


Comprehensive Payroll Register 
Prints Payroll Checks 
Autemauc Posung 


Forrn SO) W2 94) 


Complete Orger Entry 
Comprehensive Status Reports 
Inventory Alert Reports 
Raw and Finished Goods 


Automatic Posting 

File Aging (30/60/90 days) 
Pants Invowes 

and more Audit Trails 


Prints Checks 


FIXED ASSETS 
ACCOUNTING 


Complete Capital Goods Record 
Opuon of S Depreaaten Methods 
IRS Depreaation Report 


Send $159 for the VISACCOUNT system 


FREE: MAILING LIST PROGRAM 
Requirements: 48K CBASIC 2 
2 DISK DRIVES CP/M 


Name 
Address 
WORD STAR $990 
SUPERCALC $195 City/State/Zip 


DATABASESYSTEM — $190 
CP/M for TRS80 MODEL Il $99 
TERMINAL PROGRAM for No 

MODEL II CP/M $39 : 


Your System 


©1981 Computer Services Corporation of America 


Circle 16 on Inquiry card. 


[.] Master Charge [_] Visa [J American Express 


For New York and Technical Number 1-212-685-0090 


ALL SYST € MS a division of Computer Services Corporation of America 
332 €ast 30th Street New York, New York 10016 
\ Order Toll Free 1-800-221-2486 


Expires 


Disk Size L] 5%" double density LL) 8"' single density 
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Low cost software 


with 


high priced quality 


When we tell you that Our Super- 
sophisticated software package 
gives you top quality at rock- 
bottom prices, we're not fooling. It 
lets you handle large files easily, 
you get a powerful Command set 
that takes you through every 
phase of document production 
clearly and simply, and because 
our software package lends itself 
to customization, you're able to 
modify the presentation to meet 
your specific requirements. 


EVERY TYPIST AN EXPERT 
Because Our MINCE TEXT EDITOR 
gives you a full screen image of the 
text being edited before you print 
it, you will be able to insert, delete, 
move entire blocks of text and 
more... all at the touch of a key or 
two! What you see on the screen is 
what you get. Period! 


TEXT FORMATTER 
ENHANCEMENT 

Our SCRIBBLE 
FORMATTER lets 
you think in terms 
of the actual 
Structure of the 


document SO you can _ handle 
Chapters, sections, subsections, 
verses, quotations, and the like au- 
tomatically while typing. No longer 
will you have to worry about re- 
membering margins, vertical spac- 
ing, etc. they're handled au- 
tomatically too. 


OUR COMPETITION IS RED 
And they should be. After all, they 
can't offer all of the Super features 
and quality that our package can at 
our unbeatably low prices. It's just 
another way for us to show you 
that... the Mark of The Unicorn is 
your mark of quality at a reason- 
able price. 


VERY LOW COST 

MINCE and SCRIBBLE are priced 
at $175.00 each or buy both of 
them for only $275.00. Available 
from Westico, Lifeboat, Cor. 
nerstore or direct from us. 


Rising above the competition 


me PIarkK 
Of the 
CANICORN 


P.O. BOX 423 
Arlington, MA 02174 
(617) 489-1387 


Circle 23 on Inquiry card. 


Inversions: A Catalog of 
Calligraphic Cartwheels 


by Scott Kim 


Illusion...calligraphy...visual 
magic — Scott Kim’s new book 
delights the eye and enchants 
the mind. Filled with intriguing 
designs, words that read the 
same right side up and upside 
down, words within words, and 
unexpected symmetries, these 
compositions create a fresh way 
to look at the beauty of alpha- 
bets, mathematics and design. 


ISBN 0-07-034546-5 
128 pages; softcover 
8.95 


ARR GREER CRI ONT TR 
Digital Harmony 


On the Complementary of 
Music and Visual Art 


by John Whitney 


Here we have a major new work 
that explores a special union of 
music and computer graphics 
and defines a new frontier be- 
tween sight and sound, integrat- 
ing the two to create a new art 
form. Digital Harmony lays 
the foundation for an audio- 
visual art made possible by com- 
puters. It is a must for all those 
interested in art, music, video, 
film, computers, education, arti- 
ficial intelligence, psychology, 
and futurology. 


ISBN 07-070015-X 
240 pages; hardcover 
21.95 


BASIC Scientific 
Subroutines, Vols. I 
and II 


Valuable programs for 
professional and hobbyist 


by Fred R. Ruckdeschel 


Designed for the engineer, scien- 
tist, experimenter, and student, 
this series presents a complete 
scientific subroutine package fea- 
turing routines written in both 
standard Microsoft and North 
Star BASIC. 

¢ Volume I covers plotting, com- 
plex variables, vector and matrix 
operation, random number gen- 
eration, and series approxima- 
tions. 


Name 

Address 

City 
Check 
Enclosed 


Bill Visa/MasterCard Number 


VIE 


HPIAS BYTE BOOKS 70 MAIN STREET PETERBOROUGH, N.H. 03458 


e Volume II includes least- 
squares approximation, special 
polynomial functions, approxi- 
mating techniques, optimization, 
roots of functions, interpolation, 
differentiation, and integration. 


Volume I 

ISBN 0-07-054201-5 
336 pages; hardcover 
19.95 


Volume II 

ISBN 0-07-054202-3 
800 pages; hardcover 
23.95 


ER A AA A RNS ER 
Threaded Interpretive 
Languages 


How to implement FORTH on 
your Z80 


by Ronald Loeliger 


This book develops an interac- 
tive, extensible language with 
specific routines for the Zilog 
Z80 microprocessor. With the 
core interpreter, assembler, and 
data type defining words covered 
in the text, it is possible to de- 
sign and implement programs 
for almost any application and 
equivalent routines for different 
processors. 


ISBN 0-07-038360-X 
272 pages; hardcover 
18.95 


The Brains of Men and 
Machines 


Human models for computer 
design 


by Ernest W. Kent 


In this rare book, the ever-in- 
creasing relationship between 
man and machine is freshly ex- 
amined — a relationship, Kent 
concludes, that is being restudied 
in the light of man’s own neuro- 
logical self-image. The Brains 
of Men and Machines ''dis- 
sects’ the brain to provide new 
insights into computer design 
and artificial intelligence. 


ISBN 0-07-034123-0 
304 pages; hardcover 
15.95 


Microcomputer 
Structures 


Digital electronics, logic design 
and computer architecture 


by Henry D'Angelo 


Microcomputer Structures 
introduces computer users with 
little or no background in digital 
hardware to the basic structures 
used in microcomputer design 
and interfacing. As a resource 
and textbook, this book will as- 
sist programmers and system 
analysts, engineers and scien- 
tists, managers and students. In- 
structor’s Manual is also 
available. 


ISBN 0-07-015294-2 
394 pages; hardcover 
18.95 


Instructor's Manual 
ISBN 0-07-015298-5 
101 pages; softcover 
8.95 


ERDAS OER IR ROA SAA 
Ciarcia’s Circuit Cellar, 
Vols. I and II 


Practial uses for home 
computers 


by Steve Ciarcia 


Imaginative and practical, 
Ciarcia’s Circuit Cellar in 
two volumes details a variety of 
microcomputer projects. You'll 
find them to be a collection of 
the best articles from the popu- 
lar series in BYTE magazine. 

¢ Volume I includes D/A conver- 
sion, programming EPROMs, AC 
remote controlled appliances, 
digitized speech, touch input 
video display. 

¢ Volume II covers projects such 
as building a computer-con- 
trolled home security system, 
computerizing appliances, trans- 
mitting digital information over 
a beam of light, input/output ex- 
pansion for the TRS-80. 


Volume I 

ISBN 0-07-010960-5 
125 pages; softcover 
8.00 


Volume II 

ISBN 0-07-010963-X 
224 pages; softcover 
12.95 


Circle 70 on inquiry card. 
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Date 


Title 


Build Your Own Z80 
Computer 


Design Guidelines and 
Application Notes 


by Steve Ciarcia 


For the engineer, computer 
technician, student, and anyone 
interested in building a com- 
puter rather than buying one, 
this practical guide shows how to 
build a working computer based 
on the Zilog Z80 microprocessor. 
Each computer subsystem is ful- 
ly explained and supported by 
proven design and testing infor- 
mation. 


ISBN 0-07-010962-1 
330 pages; softcover 
15.95 


FASANO TCE OTD TN 
Beyond Games: Systems 
Software for Your 6502 
Personal Computer 


Creating programs for the 
Apple, Atari, Challenger and 
PET computers 


by Kenneth Skier 


At last, a complete programming 
guidebook. A self-contained 
course in structured program- 
ming and top-down design, this 
book presents a powerful set of 
tools for building an extended 
monitor, disassembler, hexadeci- 
mal dump routine and text 
editor programs. 


ISBN 0-07-057860-5 

440 pages; softcover 

14.95 

SL EE 
Beginner's Guide for 

the UCSD Pascal 

System 


The most popular Pascal ver- 
sion explained by its creator 


by Kenneth L. Bowles 


Written by the originator of the 
UCSD Pascal System, this infor- 
mative book is an orientation 
guide to the System. For the 
novice, this book steps through 
the System, bringing the user to 
a sophisticated level of expertise. 
Once familiar with the System, 
the reader will find the Guide an 
invaluable reference tool for 
creating advanced applications. 


ISBN 0-07-006745-7 
204 pages; softcover 
11.95 


Price Quantity Amount 


Add 75¢ per book to cover shipping costs: 


w 
ee Total 


ORDER TOLL FREE 800/258-5420 U:/ fl 


JZ 


The guy on the left 


doesn’ 


The guy on the left has two file folders, a news maga- 
zine, and a sandwich. 

The guy on the right has the OSBORNE 1°, a fully 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is going to get more 
work done—and better work done—in less time, and with 
less effort. 

Unfold it, plug it in, and go to work 
like you’ve never worked before... . 


Go to work with WORDSTAR® word processing, so 
your correspondence, reports, and memos take less time 
to produce, and say more of what you wanted to say. And 
with MAILMERGE®—the mailing system that turns out 
personalized mass mailings in the time you'd spend ona 
rough draft. 

Go to work with SUPERCALC®, the electronic 
spreadsheet package that handles complex projections, 
financial planning, statistics, and ‘what if” questions in- 
Stantly. For the more technically minded, SUPERCALC will 
process scientific data and calculate results. 

Go to work with powerful BASIC language tools— 
the CBASIC-2® business BASIC, or the Microsoft BASIC® 
interpreter. 

That’s standard equipment. 

Options include about a thousand different software 
packages from a host of vendors designed to run on the 
CP/M® computer system. 

Go to work at the office, at home, or in the field. 


Or anywhere. Optional battery packs and telephone 


i stand a 


transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1. That’s good, because 
you won't want to work again without it. 

All for $1795. It’s inevitable. 


The OSBORNE 1 is the productivity machine that’s 
changing the way people work. Put simply, the machine 
delivers a Significant productivity edge—day in and day 
out—to virtually anyone who deals with words or num- 
bers. Or both. 

Since the entire system is only $1795, it won't be too 
long before the guy on the left has an OSBORNE 1 of his 
own. The same probably goes for the person reading 
this ad. In fact, we think it’s inevitable. 


The OSBORNE 1 includes a Z80A®CPU, 64K 
bytes of RAM memory, two 100 kilobyte 
floppy disk drives, a business keyboard, 
built-in monitor, IEEE 488 and RS232 inter- 
faces for printers and other things that 
et connected to computers, plus 
P/M, CBASIC-2, Microsoft BASIC, 
WORDSTAR, and SUPERCALC. The 
system is available from com- ig eae gi 
puter retailers nationally. tat Ce 


$1795. 1's am 
inevitable. ™ 


26500 Corporate Avenue Hayward, California 94545 
Phone (415) 887-8080 TWX (910) 383-2021 


Runequest, by Steven Perrin and Ray 

Turney. Chaosium, Inc., POB 6302, 

Albany CA 94706. $20.95 postpaid. 
This is by far the best-designed game 
system. If computer software was 


This game system is the simplest to learn. 
The rule book is much easier to read, 
understand, and use than the D & Drule 
book. T & T is soft and friendly. Here's a 
sample: 


dungeons,’ adventures in book form for 
one player. If you try T & T, try Buffalo 
Castle, a solo dungeon. 


Worlds in Collision 


designed this well, computers in general 
would have a better image. The follow- 
ing is quoted from the Runequest rule 
book: 


A role-playing game is a game of 
character development, simulating the 
process of personal development com- 
monly called ‘life.’ The player acts a role 
in a fantasy environment, just as he 
might act a role as a character in a play. 
In fact, when played with just paper and 
pencil on the game board of the player's 
imagination, it has been called ‘im- 
provisational radio theatre.’ If played 
with metal and plastic figurines, it 
becomes improvisational puppet theatre. 
However it is played, the primary pur- 
pose is to have fun. 


Tunnels and = Trolls, by Ken St. 
Andre. Flying Buffalo, Inc., POB 1467, 
Scottsdale AZ 85252. $16.95 postpaid. 


Terrapin Turtle — 


Flying Buffalo also publishes 


Fantasy role-playing gaming satisfies a 
great need in most of us—to escape tem- 
porarily (if only in the imagination) into a 
simpler cosmos. In this game we engage 
in a form of story-telling, with elements 
of Joint participation that are normally 
missing from other forms of entertain- 
ment. Tunnels & Trolls will require that 
you actively use your imagination, not 
slavishly follow a set of rules around a 
world not of your own making. Although 
there are many ‘rules’ in the book that 
follows, please remember this: they are 
largely intended as guidelines to spare 
you the effort of re-creating everything 
yourself from scratch. If you find some- 
thing you would like to change to make 
the game more to your liking, then go 
ahead and change it. There is no ‘right’ 
or ‘wrong’ way to play, only suggestions. 


‘‘solo 


Not really in  collission—worlds are 
coming together, blending, synergyzing. 
Read these two books: 

@Octagon, by Fred Saberhagen. Ace 

Science Fiction, POB 400, Kirkwood 

NY 13795. $2.75 plus $0.75 postage 

and handling. 

@7rue Names, by Vernor Vinge. In 

Binary Star #5. Dell Books, POB 1000, 

Pinebrook Nj 07058. $2.50 plus $0.75 

postage and handling. 


Future Play 

Role-playing games without computers 
and adventures run by computers are 
important new ways to learn. Help a kid 
get ready for tomorrow. 
Copyright © 1982 by DragonQuest, Menlo Park 
CA 94025. '‘DragonSmoke’’ may be reprinted by 
schools, colleges, and nonprofit publications. In- 


dividuals may copy '‘DragonSmoke’’ for personal 
use or for free distribution to other individuals. 


e 
Buy Wholesale Direct 
The Teachers Pet” And Save S$ss! 
| AAT AD Ra Floppy DiSCS Box of 10 
Memorex: (For 3M brand, add $4/box) 
DENSITY SIDE 54" 8" 
Single Single $24.95 $34.95 
Double Single 29.95 42.95 
Double Double 34.95 49.95 
Printer Ribbons: 


Epson MxX70, 80: 
Epson MX100: 
Qume Multistrike 


Diablo Hy Type Il 


Centronics Zip Pack 


$12 each, 3/$33 
$22.95 each, 3/$64 
$3.50 each, 12/$34 
$4 each, 12/$36 
$5 each, 12/$48 


*Other Printer Ribbons Available 


Printer Paper 

**9%" x 11", 15# White, 1500/cs: $16.95 
**9Y"" x 11", 20# White, 1000/cs: $14.95 
Storage Systems 


Clear Vinyl Binder Sheets (holds 20 minis): 10/$6.95 
Amber Flip Sort (holds 60 discs): $24.95 


The Turtle is the perfect teaching and learning tool for 
mathematics or programming because abstract ideas are 
made visible and concrete. This small robot is easy to connect 
and simple commands can be mastered in minutes. Students 
absorb powerful ideas while having fun programming the 
Turtle to move, blink, beep, draw, or use its touch sensors. In- 
terfaces for APPLE, Atari and S-100 bus computers are avail- 
able. The following books are also available from Terrapin. 
Mindstorms $12.95 Artificial Intelligence $18.95, Katie and the 
Computer $6.95, Small Computers $9.95, Turtle Geometry 
$20. Add $2.00 shipping for 1 book and $1 for each additional 
book. MA residents add 5% sales tax. For more information, 
write or call Terrapin Inc. / 678 Massachusetts Avenue / 
Cambridge, MA 02139/(617) 492-8816 


Coast Computer Supplies 

4 RODGERS STREET / SAN FRANCISCO, CA 94103 
JUST ONE CALL, WE STOCK IT ALL! 

CALL 800-227-3296 or IN CALIFORNIA, 415-864-0344 


Californians Add 6% Sales Tax; Personal checks accepted on a mail order 
basis only; MasterCard/Visa or C.0.D.; $2 Shipping/Handling on ALL Orders 


**Additional UPS Charges on Paper 
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S$ 10S 105 105 1S 
e” APOE apc G apr 


WE HAVE EVERYTHING YOU NEED FOR YOUR APPLE COMPUTER 
LET AN ACP PROFESSIONAL PUT TOGETHER r) Triple 
@oppie 7 pray: 
1 


A SYSTEM TO MEET YOUR BUSINESS OR 
PERSONAL NEEDS, 
y 3. 
Apple Ill ea 128K RAM 


Information Information 
128K RAM Analysis Pkg. Analysis Pkg. 
Information 12” Green 12° Green 


} ‘computer 


Bey Sales and Service —— 
Apple ll® 64K <3 


ae e Analysis Pkg. Phosphor Monitor Phosphor Monitor 
e 2-80 Softcard im P Siphon onitor Disk " ee 
© 16K Ram Card Maxi System "4200 Acie I sia i 
e Disk II w/controller ee 5100° 00 
© Apple Il w/48K Call for more pricing! 
Total Value $2719 your. price $2229 WWE Only SHEE Apple 
save! For Pascal System add $425” New @oppic software Ree beSBUaILaaGl 


by our software staff. 


Visicalc—Now Better Than Ever 169.00 WORDSTAR-The Benchmark of 
Visiplot—Graph your Wordprocessing software requires 2-80 
Visicalc Worksheets 149.00 & 80x24 349.00 


VISTA COMPUTER 


Datasaver™UninterruptabieP.S......... 308.00 New OCHeyesMicromodemil.................. 290.00 New Visitrend/Visiplot—Visiplot VTS-80 CP/M-Wordprocessor has no 

Vocalyzer™VoicaCard......... 228.00 New Apple Computer w/Trend Analysis 239.00 screen menus uses new keycaps 

Vision 80™B0x24 Card..... 6.6.00... ee 328.00 New AppleHiSpeedSerlalO ................ 174.95 Visidex— The Ultimate (supplied) to display Key functions 

Vislon 40™40 col. enhancement ........ 178.00 New Centronica PrinterliO...............66 666, 179.95 DBMS Visicalc Compatible 219.00 PP Prey Ney 

A800 Qued Denisty 8" Controlier, 595.00 New AppleaofiliFirmwere ... o.oo 159.98 Wisiterm Communicate 319.00 New 
Microaott 2-80 Softcerd ................0055 329.00 Apple Clock .... 6... ee cece eee 244.95 209.00 MAIL-MERGE-A Wordstar Enhance. 
Microsoft 18K Remcard.................... 169.00 Apple Graphice Teblet..................., 590.95 wiother Systems : ment Pkg. allows form-letter genera- 
SSM AlO Serlal/Parallel|O ..............05. 168.00 Apple Prototype Card.................. 00s, 21. BPI General Ledger 299.00 tlon & chained printi 189.00 
CCS Asynchronous 7710 ASeriel............ 139.00 Apple Diek ItwiCont.3.3 6.0.0.6... eee 550.08 p Q 299.00 OR: STAN PAA ; 
CCS ParelielCard7720A.................., 188.00 APPIGOMN Is covered. A yo ehereineunas 459.05 BPI Accounts Receivable SPELLGUARD-Will proofread Wordstar 
Apple Joystick "GE8U" oe, £4.98 Covcel Canguaca Cet ot ae 4250 BPI Inventory 299.00 & VTS-80 Text files against an 
pee iiaas ey en pare COMMUAASIOMR CHL Cole ee 189.00 Stockfile Inventory System 349.00 expandable 20,000 word dictionary 

Rom Wilter 0.00... cece eee e ees 189.00 Integer ROMCard.............. cece eee 189.08 Infotory Inventory System 289.00 169.00 

HAMOUN AO concoct aen aes oaye neta. 180.00 Callt. Prod Vielcalc Keyboard ............... 160.08 


eee nae WERADAESAC ee Oe ae Microcom Microcourler 229.00 SUPER SORT-WII! sort, merge, & 


RR lactic ine uhh et : M&RBUDR'Mod........... Mlicrocom Microtelegraph 229.00 perform record selection on your 
Male Syatem ooo «00 Conus SM Hard Die. base: Accounting Plug Il BizPkg. 1250.00 CP/M Data Files 169.00 
PS Multifunction ......... 6. cece cee 220.00 New Core! jerd Olek... Call... eee toneware aster . FORTRA 80-By Microsoft 195.00 
ExpanaionChaeels ................... 899.00 Cc 20MbHerdDiek ... Call................ N 
oc MennamanMindemecce 249.00 New Cone Conteiaton Be cei ee Stoneware Utility Pkg (For above) 89.00 = CogoL 80 By Microsoft 749.00 
h HOOK csc dr Sic eweni ate eastern ease nv esinasetes 00 New Corvue Mirror... 6... ce Cmlp ccc ccc cece eee were ee 
oc eS ec ty SO a a ii ACS BASIC ACCOUNTING SYSTEM. Tota 


accounting system Inciudes G/L, A/R, A/P, 


Scott Voice Recognition VET-2 ............. PAYROLL 699.00 New 


Pascal ForAbove’...........,,,....... 29.00 


ee 


Breakthrough In Mass Storage! 
Vista Dual 8” Subsystem 


NEW 


Wordstar from Micro-Pro 


The “ultimate Word Processor” 
requires Z80 Softcard, Ramcard, 
and 80 col card 


$349.00 


Mail-Merge 
Enhancement package for 
Wordstar available now. 


$169.00 


Locksmith Ver. 3.1 


Back-up your valuable software 
only 


$79.95 


New Double Sided Double Density DMA Floppy Disk 
Subsystem For Your Apple II 
Features: 


e High speed DMA transfer of data (1 microsecond byte) 7. aw CHASSIS 

e Complete documentation provided — includes theory “I gol PRT 
of operation, source code for DOS enhancement PPE ofa t so 
utilities, schematics and diskette - 

e Uses all standard Apple DOS commands (OPEN, ln) gle a ee 
CATALOG, LOCK, DELETE, LOAD, etc.) except for Ct ‘ a SA's 
INIT which has been improved and enhanced ina Vista Ne OEY . fo 
format routine. 

e Compatible with Apple DOS 3.2/3.3, Pascal 1.1 and 
CPM 2.2 (with the Z80 soft card by Microsoft) 

e 2K x 8 PROM contains Autoboot functions and all 
eight-inch floppy driver code allowing complete 
compatibility with Apple DOS 3.2/3.3 

@ 120 days parts and labor warranty 

e Immediate delivery 


System Includes: 

e Vista V1000 subsystem w/case power supply & two 
QUME DATATRAK 8 Disk Drives 

e Vista A800 Quad Density DMA Disk Controller with 
software 

e 5-foot interconnecting cable (50 pin) 


Se~ INTEGRATED 
SS. INTERNAL 


/' SLIDE -IN 
RACK MOUNTING 
FEATURE 


ROMWRITER 


Program your own EPROMS. Create your own 
firmware. Programs 2K, 2716 5V EPROMs. 
Disk software package provides easy EPROM 


List Price Advanced Computer 


v1000 — 2295.00 Products System programming. EPROMs are verified after 
A800 — 595.00 Package Special BURN. RUN your programs from on-board 
Cable — 49.00 socket or install 


Ready To Run $2939.00 aa $1 75.00 


STORE #1: 1310 “‘B” E. Edinger, Santa Ana, CA 92705 Showrooms, Retail, Warehouse 
STORE #2: 542 W. Trimble Road, San Jose, CA 95131 e (408) 946-7010 Specializing in Systems 


P.O. Box 17329 _sInine. Calif. 92713 


FOR INTERNATIONAL ORDERS : : 
RETAIL STORES 1310 E. Edinger, Santa Ana, CA 92705 Direct Order Lines: (714) 558-8813 


OPEN MON.-SAT. TWX: 910-595-1565 (800) 854-8230 or (800) 854-8241 
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Computerized 


Betting 


Mike Downing was confident enough to head 


for Las Vegas with $5000 in his pocket, a 


computer, and a small fortune in his dreams. 


by Leonard Shapiro 


Last June, the New York Times car- 
ried a front-page story reporting the ar- 
rest of a Board of Education computer 
programmer, Theodore Weg, for alleg- 
edly “using school computers to create 
a race track betting system and to trace 
the genealogy of horses that he owns.” 

The story went on to say that New 
York City’s Department of Investiga- 
tion discovered “a series of programs” 
with entries from Yonkers Raceway 
and a “weighted table that created a 
number for each horse,” according to 
Gordon Haesloop, deputy commis- 
sioner. .[he programs appeared to be 
part of a wagering system, but there 
was no evidence suggesting Weg had 
actually taken or placed bets. 

Still, Weg apparently discovered 
what hundreds of home computer 
owners already know: their machines 
can, indeed, analyze horse races and 
football and basketball games. Also, 
they can do it with enough success to 
allow a diligent home handicapper to 
turn software into hard cash. 

Weg, meanwhile, maintains his in- 
nocence and insists he'll be cleared of 
all charges. “I was just doing a little 
doodling on the things while I was 
waiting for some jobs to clear,” he said. 
“Anyway, you can’t do anything with a 
computer that you don’t already have 
in your head. Handicapping? Oh, I 
guess it’s possible. But I truly believe 
you wouldn't be that successful with it 
unless you could actually take the com- 
puter to the track. There are so many 
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variables, so many things that can 
change at the last minute. It would be 
very difficult to make any money with a 
computer.” 

But many people in the home com- 
puter programming field disagree. Ken 
Perry, who runs the Systems Design 
Lab in Redondo Beach, California, suc- 
cessfully markets programs for Apple 
and Radio Shack TRS-80 computers 
that handicap horse races and profes- 
sional football games. He claims his 
horse racing program will pick between 
30 to 40 percent of all winners, and 
more important, he claims it will return 
about an 8 percent profit. Based on a 
highly regarded book, Winning at the 
Races, by William Quirin, a mathemat- 
ics professor at Adelphi University, 
Perry’s program is so sophisticated, in 
fact, that bettors can use it to analyze 
both sprints and longer races. 

“The key thing is money manage- 
ment,” Perry said. “First of all, you 
don’t play every race—that’s foolish. 
You bet the same amount, and if you 
do well, you stay with that amount. 
You have to be very selective, and 
there’s definitely a human element in- 
volved here, too. You can’t get greedy.” 

Perry is not a high roller by any 
means. He takes between $20 and $100 
to the track every few weeks and is 
satisfied to come home with a few extra 
dollars or merely break even. Over the 
last ten times he’s gone, he’s only lost 
once. 

The Perry-Quirin system rates horses 


in every race and figures the probability 
for winning on each one. “If you go to 
the track and see the odds on a horse 
are 10 to 1, and the system says it’s 
really 2 to 1 (one of the top three horses 
the system has picked), that’s a real 
good bet,” Perry explained. 

On sprints, the system takes into 
account eight factors: 

the number of days since a horse’s 

last race 

@how many times the horse has been 

in the money over its last ten races 

@how many times a horse has failed, 

particularly if the horse drops down 

in class, say from a $20,000 claiming 

race to $15,000 

ethe horse’s times (or fractions) 

ethe horse’s earnings 

number of starts and average earn- 

ings per start over a year 

®speed figures, specifically how the 

horse has run in relation to the track 

record 

*the jockey ratings 

For longer races, post position is also 
a major consideration. In all of this, the 
computer handicapper gets informa- 
tion from the Racing Form, and if it 
sounds like a tedious process, it is. 

Perry insists, however, that once you 
learn the system, it takes about 15 
minutes to analyze each race and about 
2% hours to figure out an entire pro- 
gram. “Normally, a serious bettor who 
doesn’t use a computer will take the 
same amount of time, if not longer,” 
Perry said. “Not only that, but once he 
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gets to the track, he’s constantly going 
over his figures between races. I do it 
one time before I go. Obviously, you 
look at late scratches and read the tote 
boards to see what the odds are, but 
once I’ve put it through the computer, 
that’s what I'll usually go with.” 

Perry’s system sells for $39.95 and he’s 
sold several thousand disks. Like most 
people in this business, he’s reluctant to 
give out names of satisfied customers. 
“Im not sure they’d like it known they 
were doing this, especially with the 
IRS.” He does boast of numerous suc- 
cess stories, however. 

“Ive had lots of people call and say 
how much they appreciate it. I don’t 
know about anyone making any big 
scores, but some people have told me 
they've won seven out of eight. The 
program also seems to work better at 
certain tracks. I had a guy in Denver 
tell me the program is picking 60 per- 
cent winners.” 

How far would Perry trust his own 
program? “If I were a rich man, I think 
it would be worthwhile to go to the 
track every day. I think you’d have to 
go out with at least $5000 to $10,000 a 
day to make it worth your while. An 8 
percent return on that adds up to 
something.” 

Mike Downing of Woodland Hills, 
California, also known as Joe Com- 
puter, helps market Perry’s racing pro- 
gram. In his newsletter, Computers and 
Gambling Magazine, Downing said pro- 
grammers have only begun to scratch 
the surface of horse racing and sports 
handicapping. “Most of these tech- 
niques aren’t well known because the 
proliferation of home computers has 
only made a major impact in the last 
two years,” Downing said. “When we 
get a little more sophisticated—and the 
time is coming—I really think there will 
be a great boom in this market.” 

Again, not everyone agrees. 

Last year, Mattel Electronics pro- 
duced a $100 computer called the 
Horse Race Analyzer, proclaiming 
“thanks to the marvels of modern elec- 
tronic computer technology, there real- 
ly is a better way to handicap a horse 
race.” Andrew Beyer, Washington Post 
sports columnist and widely regarded 


72 ‘January 1982 Popular Computing 


handicapper, scoffed at the system right 
from the start. 

“The Analyzer,” he wrote, “is still 
based on the same premise that .. . the 
raw data in the Daily Racing Form can 
somehow be marshaled and weighted 
to produce a winning formula. [But] 
successful horseplayers win principally 
because they have superior informa- 
tion. They may have insights based on 
watching horses run in their previous 
starts. They may calculate speed figures 
that give them precise measurements of 
horses’ ability ... Above all, they beat 
the game by using their 
intelligence.” 


creative 


Beyer pointed out that in analyzing 
1000 races, the Mattel computer picked 
only 221 winners. “Considering that 
public favorites win 33 percent of the 
’ Beyer concluded, “picking 22 
percent isn’t much of an achievement. 
It would be a tolerable result only if the 
Analyzer were selecting a lot of long- 
priced winners. But people who have 
used the device say it gives them mostly 
short-priced horses.” 

Carl Iseli, a Silver Spring, Maryland, 
advertising professional, believes he has 
a system that would intrigue Beyer and 
all the other critics. Designed for the 
TRS-80 and Atari 400 and 800 com- 
puters, Iseli calls it the TRIP program 
(Total Racing Information Program) 
and is about to market it. 

Data input is similar to the Perry 
system. Iseli takes the top three horses 
spewed out by the computer and boxes 
them in exacta combinations. An exac- 
ta (perfecta in some states) pays off if 
the bettor selects the first two horses. 
For example, if the computer in- 
dicates the 1, 2, and 3 horses as 
the top three in a certain race, 
Iseli would bet the 1-2, 1-3, 
the 2-1, 2-3, and the 3-1, 3-2 
combinations, or $12 a race 
minimum. Because exacta 
payoffs are usually higher 
than payoffs for picking just 
one the return 
justifies the increased bet. 

“Using that method, our experience 
has been that you get a 35 percent gain 
per race day,” said Iseli, who devised 


time,’ 


winner, net 


the program with his father-in-law, 


Charlie Hartmen of Atlantic City, New 
Jersey. “When he’s around, we'll go to 
the races two or three times a week,” 
said Iseli. “And he often goes every day 
when he’s in Atlantic City. Neither one 
of us is a big spender. When I go, I'll 
take $100. I can’t say we’ve always won. 
We've been blanked maybe two days 
out of the last fifty. My best day netted 
a $250 profit.” 

If digitized data on the ponies make 
gamblers happy, there are smiling faces 
around the country during the football 
season as well. Millions of dollars are 
spent every year gambling on profes- 
sional football—most of it illegal, 
whether in office pools, football cards, 
or heavy-duty stuff with the friendly 
neighborhood bookie. One gregarious 
bookie in Washington said he’d love to 
go head-to-head with a computer 
because, “How’s the computer gonna 
figure what it means when Walter 
Payton’s got a sore knee?” 

With several programs now on the 
market, that does seem to be a prob- 
lem. But Mike Downing, at least, was 
so confident last September he was 
planning to head for Las Vegas with 
$5000 in his pocket, a computer in his 
car trunk, and a small fortune in his 
dreams. Besides joining with Ken Perry 
to market the handicapping programs, 
Downing also uses the football system. 

It’s based on rather flimsy 
statistical 
data— 


scores of past performances and 
whether the game is home or away. 
Perry said, “Once again, you have to 
use some judgment of your own. | 
mean, if a key player is out at quarter- 
back, obviously you ought to lay off 
that bet. I don’t play anything that 
looks risky.” Claiming his program is 75 
to 85 percent successful in picking win- 
ners, Perry said that does not take into 
consideration the point spread put out 
by Las Vegas. The system is best ap- 
plied to upset games (games in which 
the computer disagrees with the Las 
Vegas line), and in sixty of those games 
last year the computer supposedly 
picked forty-four, or 73 percent. 

“It’s all in how the scores are 
handled,” Perry said. “The score tells 
you two things: the performance of the 
offensive team and the performance of 
the defensive team. The computer goes 
through about 5000 calculations and 
builds a power rating for each game. It 
predicts the winner and by how many 
points [the game was won]. 

“You also have to wait for five or six 
weeks of the season to use the system. 
The computer needs that much infor- 
mation, so last year we played from the 
seventh week on. You get about five 
upset games a week. We bet about $100 
a game. With who? I'll just say Las 
Vegas and leave it at that. We won be- 
tween $200 and $400 a 
week.” 


Would 


he gamble full time? “Well, I love pro 
football, and again, it’s a hobby. But I 
really believe I could live off pro foot- 
ball with this system.” 

That, of course, is easier said than 
done. Gerald Strine, author of the syn- 
dicated column “Playing Football,” said 
the break-even point for handicappers 
is picking 52.37 percent against the 
spread. That takes into account the 
fact that bookies charge a bettor $1 if 
he or she wins a $10 bet. It’s called the 
“vigorish.” 

Strine said he was in the 56 to 57 per- 
cent range on his picks against the 
spread last year, and that a good hand- 
icapper would probably pick about 70 
percent on straight winners without a 
spread involved. “If they can find a 
computer that does better, I’d like to 
see it,’ Strine said. “I haven’t seen 
anyone use them, but I know what I’ve 
heard. Most handicappers will tell you 
they just don’t substitute. 

“The guys who use the statistics feel 
they have the same information in 
their heads that the computer has. And 
some of these guys have some pretty ex- 
otic statistics. I met a couple of guys 
from California at a seminar and they 
said they were looking to bet on teams 
who had just played four straight games 
on astroturf and were playing their 
next game on grass. 

‘I also see all these so-called touts 

who claim they’re picking 70 or 80 per- 
cent against the spread. You just can’t 
do it. I have never heard anyone who | 
respect claim that over a long period of 
time they can pick 60 percent against 
the spread.” 
Gerald Strine, meet David Bronson, 
a 20-year-old college student from 
Chicago, who maintains his 
computer program picked 75 
percent against the spread 
last year, 85 percent in simple 
win-lose terms. 

Bronson is not a betting 
man. He does it for fun, he 
insists, and has never used his 
system to win more than $30 on a 
football card. “Do you know a college 
student with $1000 to gamble?” 

The program (see page 74) uses offen- 
sive yards and points allowed for the 
season. “It comes down to how many 


points the team should score if it’s play- 
ing a normal game. The more weeks 
you play, the more accurate the system 


gets,” Bronson said. 
Bronson thinks his program is prob- 


ably better suited for use in office pools, 
“the kind where the person with the 
most total picks for the year wins. The 
accuracy of it, at least last year, was 
really amazing.” 

Another pro football handicapping 
service designed for recreational gam- 
bling use is now being marketed by 
James Talley of Dallas. Talley also uses 
past scores and can factor in the home 
field advantage. “I haven’t kept score 
on the spread,” Talley said, “but people 
have told me it’s better than the 
average guesser. In 1979, it did predict 
69 percent win-lose, and that year Jim- 
my the Greek only did 61 or 62 per- 
cent. Last year it was down to about 63 
percent winners On my program. 

“To tell you the truth, I think you’d 
have to do a more in-depth study of the 
factors involved—injuries, the weather, 
position changes—and do it on a week- 
ly basis. It’s strictly a game as far as I’m 
concerned, and we go to great lengths 
to make that clear in the advertising for 
the program.” 

And not to ignore college basketball 
fans, Rich Sothen of Bowie, Maryland, 
has developed his Electronic Handicap- 
per to predict the outcome of regular 
season play. “A lot of people are using it 
to enhance their incomes,” said 
Daphne Schor, president of Acorn 
Software, who plans to market the 
Electronic Handicapper and Carl Iseli’s 
horse racing program. “I can’t tell you 
any names, but I know one guy who 
bought a new car and went off to Las 
Vegas with what he won,” she added. 

Sothen’s system has a simple premise 
based solely on past performances. The 
program can handle 100 teams (more 
than enough to track most major col- 
lege basketball teams), and all that’s re- 
quired are score updates every week 
and indications if a game is home or 
away. “If the computer says another 
team is going to blow somebody out, 
that’s a game I would want to bet on,” 
said Sothen, who also is content to 
simply monitor the results, not bet on 
them. 
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ARE YOUR 
CUSTOMERS 
LIVING OFF 


hid AL 


... ifs nice to know someone 
who has fhe solution! 


When your business Is slow in keeping 
track of receivables, you're allowing 
your customers fo profit from the cash 
that should be In your pocket. if your 
business is currently facing problems 
with effective cash management, Micro- 
Age has an affordable solution for you. 
The MicroAge Computer Store is your 
“Solution Store”. We have a wide variety 
of time and moneysoving computer- 
Ized accounting systems that allow you 
to finally gain control of the money 
owed to you by customers ...and get the 
edge over your Competition! 

Call today to set up a demonstration of 
our quality, easy fo use equipment. A! 
MicroAge, we sell more than computers: 
we seil solutions to your cash manage- 
ment problems! 


VISIT THE STORE IN YOUR AREA! 


El Paso, Texas Scottsdale, Arizona 
(945) 594-3349 (602) 941-8794 
Rockville, Maryiond Anchorage, Alaska 
(301) 762-7585 (907) 279-6688 

AD San , California 
(602) 790-6959 (744) 278-0623 
Albuquerque, New Mexico = Richardson, Texas 
(505) 683-0955 (244) 234-5955 
Reason Hill, Califomia Minneapolls, Minnesota 
(4415) 680-4489 (6412) 336-1777 
Aurora, Colorado Omoho, Nebraska 
(303) 696-6950 (402) 339-7444 
Rochester, New York Phoenix, Arizona 
(7416) 244-9000 (602) 265-0065 
Hurst, Texas Columbus, Ohio 
(847) 284-3443 (614) 668-4550 
Salina, Kansas Indianapolis, Indiana 
(913) 823-7596 (347) 849-5164 
Orland Park, Illinois Portiand, re i 
(342) 349-8080 (503) 256-474 
Milwaukee, Wisconsin Norwaik, Conneticut 
(414) 257-4400 (203) 646-0854 
Mountain View, Callfomia Sf. Louls, Missouri 
(445) 964-7063 (344) 567-7644 
Houston, Texas Otdahomo City, Oidahomea 
(743) 270-9647 (405) 728-1837 
Wlimington, Delowore Toronto, Canada 
(302) 998-7340 (416) 489-4236 

MicroAge’ 


“The Solution Store” ™ 


1425 W. 42th Place, Tempe, AZ 85284 
(602) 968-3168 


A FRANCHISE OPPORTUNITY 
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“We 
we put it on the market,” he noted. 
“With 
cent accurate. Against the point 
spread, it was 64 percent. And we lost a 
lot of real close games in that point 
spread. It could have been higher if 
somebody had hit another basket or 
free throw.” 

Although there are numerous com- 


HE 


NF 


by David Bronson 


Ha ok sR A 
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L Point-Spread Predictions 


puter baseball and hockey games on 
the market, no one has come up with a 
program to help handicap those sports. 
But as Rich Sothen said, “lI 
somebody out there is working on it.” 
Indeed, O 


Leonard Shapiro is Deputy Sports Editor for the 
Washington Post. 


ILLUSTRATIONS BY GARY PIERAZZI. 


Fee Ta TS EE TT DTT MAINA NG EECCA MAING AA DAKAR NTA Gt Ay LerU Duara B vCal 


This program will help you predict the results of professional football games, based upon 
statistics of earlier games in the season. It is written for the TRS-80 disk system (Model |, Il, or lil), 
but can easily be adapted to run on most computers with disk BASIC. 

The first time you run the program, select the setup option. This will create a disk file to contain 
statistics on each team of the NFL. Once the system is set up, you can begin to input the cumulative 
results from games already played. The more results you put in, the more accurate the predictions 


will be. 


10 CLEAR 150: REM ... RESERVE STRING SPACE 
20 CLS: REM ... TRS-80 CLEAR-SCREEN 
30 PRINT ‘FOOTBALL PICKS, BY DAVID BRONSON’”’ 


40 PRINT: PRINT 


50 PRINT ‘‘THIS PROGRAM WILL LET YOU PICK THE POINT SPREAD” 

60 PRINT ‘OF ANY GIVEN FOOTBALL GAME BETWEEN THE 28 TEAMS OF" 
70 PRINT ‘‘THE NFL. TO PERFORM RELIABLY, THE PROGRAM”’ 

80 PRINT ‘NEEDS THE RESULTS OF AT LEAST THE FIRST FOUR WEEKS’”’ 
90 PRINT ‘“GAMES. THE MORE RESULTS YOU GIVE THE PROGRAM, 


THE BETTER ITS” 
100 PRINT ‘‘PREDICTIONS WILL BE.”’ 


110 PRINT: PRINT: INPUT ‘PRESS <ENTER> TO CONTINUE”; R$ 


120 CLS 


130 PRINT “SELECT AN OPTION BY PRESSING THE APPROPRIATE KEY...” 


140 PRINT: PRINT: PRINT 


150 PRINT ‘“<S>ET UP THE SYSTEM—DO THIS ONLY ONCE PER SEASON, 
160 PRINT TAB(10); “THE FIRST TIME YOU USE THIS PROGRAM.” 
170 PRINT ‘“<U>PDATE THE TEAM FILE—DO THIS AFTER EACH WEEKS’”’ 


180 PRINT TAB(10); ‘‘RESULTS ARE IN.” 


190 PRINT ‘‘<P>REDICT RESULTS OF A GAME.” 
200 PRINT ‘“<R>EPORT THE CURRENT STATISTICS.”’ 


210 PRINT “<Q>UIT.”’ 


220 A$=INKEYS: IF A$="'’ THEN 220: REM... AN INPUT STATEMENT 


MAY BE USED HERE 
230 IF A$=’"'S’ THEN 310 
240 IF A$="'U” THEN 570 
250 IF A$="’P’’ THEN 880 
260 IF A$="'R” THEN 1240 
270 IF A$="'Q” THEN END 


280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
910 
920 
930 
940 
950 
960 
970 
980 


990 
600 
610 
620 


630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 


GOTO 220 
FOR |=1 TO 1000: NEXT | 
RETURN 


CLS: PRINT “SET UP SYSTEM: DO NOT PROCEED IF YOU HAVE ALREADY”’ 
PRINT ‘DONE THIS ONCE THIS SEASON, BECAUSE YOUR PREVIOUS” 


PRINT ‘RESULTS WILL ALL BE ERASED.” 


PRINT: PRINT ‘DQ YOU REALLY WANT TO SET UP THE SYSTEM?”’; 


INPUT ‘‘(Y OR N)’’; R$ 

IF R$<>"'Y" THEN 120 

PRINT “SETTING UP SYSTEM ... STANDBY” 
GOSUB 1430 

FOR T=1 TO 28 

READ TM$ 

DM$ = MKI$(0) 


LSET T$ = TM$: LSET O$ = DM$: LSET D$ = DM$: LSET PS$ = DM$ 


LSET PG$ = DM$: LSET G$ = DM$: LSET W$ = DM$ 

PUT 1,T 

NEXT T 

CLOSE 1 

PRINT ‘‘SET-UP COMPLETE” 

INPUT ‘‘PRESS <ENTER> TO CONTINUE”; R$ 

GOTO 120 

DATA ATLANTA, GREEN BAY, NEW YORK (GIANTS), CHICAGO 
DATA LOS ANGELES, PHILADELPHIA, DALLAS, MINNESOTA 
DATA SAN FRANCISCO, DETROIT, NEW ORLEANS, ST LOUIS 
DATA TAMPA BAY, WASHINGTON, BALTIMORE, DENVER 
DATA NEW ENGLAND, BUFFALO, HOUSTON, NEW YORK (JETS) 
DATA CINCINNATI, KANSAS CITY, OAKLAND, CLEVELAND 
DATA MIAMI, PITTSBURGH, SAN DIEGO, SEATTLE 

CLS: PRINT ‘‘UPDATE STATISTICS OPTION’”’ 

INPUT ‘'HOW MANY WEEKS HAVE BEEN PLAYED IN THE 
REGULAR SEASON”: G 

IF G<1 THEN 120 

GOSUB 1430 : REM ... OPEN STATS FILE 

GOSUB 810 : REM ... DISPLAY LIST OF TEAMS 

INPUT ''TYPE THE NUMBER OF THE TEAM TO BE UPDATED 


(0 TO QUIT)...""sR 

IF R<1 OR R>28 THEN CLOSE 1: GOTO 120 
CLS 

GET 1,R 


PRINT “‘TEAM:’’; TAB(30); TS 

PRINT STRING$(50,”’ —’’) 

PRINT “OFFENSIVE YARDS:”’; TAB(30); CVI(O$) 

INPUT ‘NEW INFO"; O1 

PRINT ‘DEFENSIVE YARDS:”’; TAB(30); CVI(D$) 

INPUT ‘‘NEW INFO”; D1 

PRINT ‘‘POINTS SCORED:”; TAB(30); CVI(PS$) 

INPUT ‘‘NEW INFO”; P1 

PRINT ‘POINTS GIVEN UP:’’; TAB(30); CVI(PGS$) 

INPUT ‘‘NEW INFO”; P2 

W = CVI(W$): IF P1>P2 THEN W=W +1 

LSET O$ = MKI$(O1): LSET D$ = MKI$(D1): LSET PS$ = MKI$(P1) 
LSET PG$ = MKI$(P2): LSET G$ = MKI$(G): LSET W$ = MKI$(W) 
PUT 1, R 

GOTO 610 

CLS: RESTORE 

FOR |=1 TO 27 STEP 2 

READ 1T1$, T2$ 


PRINT |; ‘'- ‘*; T1$; TAB(32); 1+ 1; “- ‘5 T2$ 
IF |=13 THEN PRINT STRINGS$(50,’’-’’) 
NEXT | 


Circle 13 on inquiry card. 


if you're looking for 
the best prices 
in the U.S.A. on 


MICROCOMPUTERS 


We have consistently offered the TRS-80 line 
at savings up to 20%. You can save up to 
$1500 by buying from Computer Discount of 
America. 

Model Il 

26-4002 64K, 1 disc 


Model Ill 

26-1061 4K, Level | 

26-1062 16K, Level III $ 
26-1066 48K, Level I| 2-drive/RS-232 


Color Computer 

26-3001 4K 

26-3002 16K w/Ext. Basic 
EPSON 


Printer 
Printer 


MX80FT Printer 


ATARI 


MICROCOMPUTERS | = 


We have the full line of ATARI personal 
computers and systems. 


Our savings are as big on expansion inter- 
faces, printers, diskettes, Apple Computers, 
OKIDATA Microline, C-ITOH Starwriter, 
Lexicon Modems — everything for your 
computer. 

We have the largest inventory in the North- 
east, and most models are in stock, for 
immediate delivery. Our full price catalog or 
a price quote is as near as your phone. 


CALL TOLL FREE: 
800-526-5313 


Computer 


Discount 
of America 


COMPUTER DISCOUNT OF AMERICA, INC. 
15 Marshall Hill Road, West Milford Mall 
West Milford, New Jersey 07480-2198 
In New Jersey Call 201-728-8080 
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Circle 2 on inquiry card. 
more... 


SPECTACULAR 
OFFERS 


©) BASF 2) WABASH 
iv MAXELL OPUS 


We stock the complete line of BASF diskettes, 
reel-to-reel tapes, mag cards, disk packs and 
cartridges. We also carry MAXELL, OPUS and 
WABASH products. All are 100% certified and 
fully guaranteed. 


Box of 10 diskettes: 5%" 8” 


OPUS ss/sd 

BASF ss/sd 

WABASH ss/sd 23 24 
MAXELL . TOO LOW TO QUOTE. CALL 
5%"-10 sector-now available 


Sectoring must be specified. 


5%” or 8” Vinyl Storage Pages 


LIBRARY CASES 


8” Kas-sette/10 
5V%" Mini Kas-sette/10 .. $2.49 


HARDHOLE DISK PROTECTORS 
Reinforcing rings of tough mylar 
protect disk hole edge from 
damage. 
5%” 8” 
Applicators 
Hardhole Rings (50) 


DISK DRIVE HEAD 
CLEANING KITS 


Prevent head crashes and 
ensure error-free operation. 


5%” or 8” 


SFD C-10 CASSETTES 
= (All cassettes include box ana labels.) 


Get 8 cassettes, C-10 
Sonic, and Cassette/8 
Library-Album, as illustrated, 
for only $8 


SNAP-IT POWER CENTER 


Turns 1 outlet into 6. Wall 
mount or portable. Circuit 
breaker, lighted switch and 
UL approved. 


4"x3"x2” 


We also offer printer ribbons, printwheels, 
type elements, equipment covers, power con- 
soles, paper supplies, storage and filing equip- 
ment, furniture and many other accessories 
for word and data processing systems. Write 
for our free catalog. 


VISA ¢ MASTERCHARGE e MONEY 
ORDERS e CERTIFIED CHECK e FOR 
PERSONAL CHECKS ALLOW TWO WEEKS 
e C.0.D. REQUIRES A 10% DEPOSIT © CAL. 
RES. ADD 6% SALES TAX e MIN $2 
SHIPPING & HANDLING ¢ MINIMUM 
ORDER $10 ¢ SATISFACTION GUARANTEED 
OR FULL REFUND 


PRODUCTS 


8868 CLAIREMONT MESA BLVD. 
SAN DIEGO, CALIFORNIA 92123 


Toll Free 800-854-1555 Order Only 
For Information or California Orders 


(714) 268-3537 


76 January 1982 Popular Computing 


870 RETURN 

880 CLS: PRINT “PREDICT RESULTS OPTION” 

890 GOSUB 1430: REM ... OPEN STATS FILE 

900 GOSUB 810: REM... DISPLAY LIST OF TEAMS 

910 INPUT “ENTER HOME TEAM’S NUMBER (0 TO QUIT)’; HT% 

920 IF HT%<1ORHT%>28 THEN CLOSE 1: GOTO 120 

930 INPUT “ENTER VISITORS TEAM’S NUMBER (0 TO QUIT)’; VT % 

940 IF VT%<1 OR VIT% >28 THEN CLOSE 1: GOTO 120 

950 GET 1,HT% 

960 HT$=T$:HO=CVI(O$):HD = CVI(D$):HPS = CVI(PS$):HG = CVI(PG$):G = CVI(G$) 

970 CLS 

980 GET 1, VT% 

990 VT$=T$:VO =CVI(O$):VD = CVI(D$): VPS = CVI(PS$):VG = CVI(PG$) 

1000 PRINT VT$; “ AT‘; HT$; ‘'... 

1010 IF G=0 THEN PRINT: PRINT ‘NOT ENOUGH INFO.”: 
CLOSE 1: GOTO 110 

1020 TH=HO+VD:TV=VO+HD 

1030 EHG=TH(G*2):EVG = TV(G*2) 

1040 THP=EHG*7/100:TVP = EVG* 7/100 

1050 AHP=HPS + VG:AVP = VPS + HG 

1060 HHP=AHP(G*2):VX = AVP/(G* 2) 

1070 VF =(TVP + VX)/2:HF =(THP + HHP)/2 

1080 VVC =(VO/100):VR = (VD/100) 

1090 VX=VVC*7:VW = VR*7 

1100 HX=(HO/100)*7:HR = (HD/100)*7 

1110 VTC=VPS — VX:VQ = VG — VW 

1120 HW=HPS—HX:HA=HG-—HR 

1130 HOC=HW/G:VC=VTC/G 

1140 HQ=HA/G:VQ=VQ/G 

1150 HS=HF+HC—VQ:VS = VF + VC — HQ 

1160 SP=VS—HS 

1170 IF ABS(SP)<1 THEN 1230 

1180 IF SP< —1 THEN WN$=HT$ ELSE WN$=VT$ 

1190 PRINT WN§$; “ BY’’; INT(ABS(SP) + .5); “POINTS.” 

1200 PRINT: PRINT 

1210 INPUT ‘‘PRESS <ENTER> TO CONTINUE”; R$ 

1220 CLS: GOTO 900 

1230 PRINT VT$; ‘‘AT ‘'; HT$; “IS TOO CLOSE TO CALL.’’: GOTO 910 

1240 CLS: PRINT ‘REPORTS OPTION” 

1250 GOSUB 1430: REM ... OPEN STATS FILE 

1260 FOR P=1 TO 4: REM... FOUR PAGES 

1270 GOSUB 1360: REM ... PRINT HEADINGS 

1280 FORT=1TO7: REM... SEVEN TEAMS PER PAGE 

1290 GET 1(P—1)*7+T 

1300 PRINT T$; TAB(22); CVI(G$); TAB(29); CVI(W$); 

1310 PRINT TAB(35); CVI(O$); TAB(43); CVI(D$); 

1320 PRINT TAB(51); CVI(PS$); TAB(57); CVI(PG$) 

1330 NEXT T: INPUT “PRESS <ENTER> TO CONTINUE”; R$ 

1340 NEXT P 

1350 CLOSE 1: GOTO 120 

1360 CLS: PRINT “TEAM”; TAB(22); ‘‘GAMES’’; TAB(29); “WINS”; 

1370 PRINT TAB(35); ‘*YDS”’; TAB(43); “YDS”; 

1380 PRINT TAB(51); ‘‘PTS’’; TAB(57); ‘‘PTS”’ 

1390 PRINT TAB(35); ““GAINED”’; TAB(43); “GIVEN”; 

1400 PRINT TAB(51); ‘‘WON”; TAB(57); ““LOST”’ 

1410 PRINT STRING$(64,”’ —’’) 

1420 RETURN 

1430 OPEN ‘'R’’,1,’’STATS”’ 

1440 FIELD 1, 20AST$, 2 AS O§, 2 AS D§, 2 AS PS$, 2 AS PG$, 2 AS G$, 
2 AS W§, 96 AS ZZ$ 

1450 RETURN 


INCREDIBLE? setieve it: 


ee 


150 cps bidirectional-9x9 dot matrix, quietized 
case, 136 col, vertical form control and many 
other functions 

We feel this printer offers $1 195 
the best price/performance ratio available. 
RS-232 serial to 19,200 baud x-on, x-off add $40 


YX Teletype 40, 300 LPM-typewriter quality, RS- from Only 
232 interface. This quality printer is available in many $2928 
configurations including forms access, quietized case, etc. | 
Teletype 43 from $995 
Teletype AP-200, 340 cps dot matrix (similar to Data Prod. M-200) $2799 
NEC Spinwriter-55 cps, bidirectional, letter quality 
R.0. $25 KSR $2799 
DIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph $2449 
QUME Sprint 9/45 cps, daisy wheel $2228 
C. ITOH Starwriter, 25 cps, daisy wheel $1575 
C. ITOH Starwriter, 45 cps, daisy wheel $1849 
EPSON MX-80, 80 cps, 9x9 dot matrix SCALL 
ANADEX 9500/9501, up to 200 cps, high resolution dot $1349 
OKIDATA Microline 80, 80 cps, 9x7 dot matrix $495 
Microline 82A., bidirectional, friction/pin feed $599 
Microline 83A , bidirectional, 120 cps, uses 15°’ paper $875 
TI-810, 150 cps, Basic $1449 
Package-Compressed print, vertical form control $1630 
CENTRONICS 704-9,180 cps, 9x9 dot matrix, 132 col, RS-232 SCALL 
704-11,180 cps, 9x9 dot matrix, 132 col, parallel SCALL 
730,100 cps, 7x7 dot matrix, same as R.S. LPI SCALL 
739 100cps, nx9 dot matrix, FULL GRAPHICS SCALL 
DEC LA-34 $1085 
IDS 460G $892 
S-100 SPECIALTIES = 


yam) DP/Z-80A, CPU, 64K ram, floppy 
| cont., RS-232 port,S-100 IEEE, 8 slot 
MTG ©.) cis terminal, inc. CP/M 2.2 $CALL 
Delta has Winchester based networks of up to 16 users available. 
Call us for best prices on these high quality 2nd 
- generation boards and systems. 


DELIA 


Ween 
A en, 


Group 


AU ME ASURI MINT Systeme Ly ame nerott 


(er California These high quality, reliable products have made CCS 
E Computer defacto industry standard for S-100 products 
Systems = Assembled and tested: list only 
2200  4H.D. Mainframe, 20 a. P.S., 12 slot MB $434 $359 
2065C 64K dynamic RAM/Bank Select $720 ©. $580 
2810A 2-80 CPU, serial port, ROM monitor $310 $259 
2422A Floppy Cont, CP/M 2.2, ROM monitor $425 $345 
UMIS 8000 DT — w/ 64k. 1.2 MB8” floppies, 2 serial, 3 par. CPM 2.2 SCALL 
WMS FULL 2 YEAR WARRANTY! 
B 2-80 CPU $310 
A D2 Disk controller $354 
64K Dynamic Ram $648 
MICROBYTE FULL SYSTEMS AVAILABLE 
SUPERBRAIN Scall 


Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELTA, 
NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT, NEC. TELEVIDEO, IMS 


ZENITH, ADDS, DEC, DATA GEN., ATARI, DYNABYTE. 


8”’ DISK DRIVE SALE 
8’ SHUGART SA801R $450 8” SHUGART SA 851R $669 2 for $1289 
QUME DATATRACK 8 $625 2 for $1199 
Enclosure, power supply for 2 8’ drives A&T $299 
NNC industrial grade enclosure for 2 drives with P.S. $445 
MORROW Discus 2D + CP/M® , MICROSOFT BASIC $950 
Discus 2+2+CP/M® , MICROSOFT BASIC $1195 
HARD DISK SPECIALS List only 
CORVUS 10MB and controller $5350 Scali 
20MB and controller $6450 Scall 


Constellation Network Multiplexer and Mirror Video Tape Disk Backup 


MORROW 26MB + controller + CP/M 2.2® , M basic $4495 $3821 
Que. controller, CDC Hawk Drive (5 fix, 5 rem) $7995 $6795 
controller, Western Dynex (5 fix, 5 rem) $5995 $5099 


Winchester 5¥% drives complete with case, cable, 
software, S-100 controller. Adapter avail. for use with 
XCOMIP. any Z-80 system. Cartridge drive controllers avail. 


List 
5MB Quantity discounts available! $2898 
10MB $3398 

$33-33MB Drive and Controller $4468 
S66-66 MB Drive and Controller $5925 


PRIAM 8” and 14” Winchester/tape subsystems avail. 
We carry the full line of ADES disk and tape controllers and subsystems. 


FULLY CONFIGURED BUSINESS SYSTEMS 


The following are some examples of the fully assembled and tested business 
and scientific computer systems which we offer. All include 64K bytes 
RAM, Z-80A 4mh CPU. We offer a full line of quality, tested software. 


Delta TVD w/ 1.2 Mb floppy drives, 2 serial, 3 parallel ports SCALL 
Delta 1004 w/10 MB hand disk,1 MB floppy, 6 serial, 3 parallel ports Serr 
CCS 2210A w/floppy controller, 1 serial port $1849 
CCS 300-1A w/1.2MB floppy drives, 2 serial, 2 parallel ports $4849 
CCS 400-1A w/10MB hard disc, 2 serial, 2 parallel ports $6999 
NNC 80 w/1MB floppy drives, 2 serial, 3 parallel ports $3999 
NNC 80W w/.5MB floppy, 8.4MB hard disc, (OASIS optional) $6693 
ALTOS single and multi-user systems Scall 
MORROW Decision 1, MICROSOFT basic, UNIX Scall 


XEROX. 820 Desktop computer-64K, 2 floppys, (CP/M AVAIL.) 
* List $2995 SCALL 


We offer multi-user networks by DELTA PRODUCTS , DISCOVERY, TELEVIDEO, 
MUSYS, IMS, DIGITAL, MICROSYSTEMS 


TERMINALS 


AMPEX DIALOGUE 30, 80 SCALL 

TELEVIDEO 910 C (multi-terminal) $699 $599 
920C $1030 $789 
950C $1195 $989 

SOROC 10 120 $995 $729 

HAZELTINE ESPRIT $745 $669 

DEC VT-100 $2050 $1575 

Similar savings for our HAZELTINE and LEAR SIEGLER lines 
LOOK HERE! AMPExX 


Call us for ALL your softwear needs Dialogue 80" 
SYSTEMS HOUSES & EDUCATIONAL INSTITUTIONS, & 2 
GOVERNMENT AGENCIES GIVEN SPECIAL CONSIDERATION. ‘ 


ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


ECECTRIC COMPANY 


INCORPORATED 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 
97 Spring Street 
New York, N.Y. 10012 
Hours: 8AM-5:30PM (EST) Mon.-Fri. 


Circle 66 on inquiry card. 


WASHINGTON COMPUTER SERVICES 
an affiliate of | ((( WASHINGTON ))) est. 1912 


TO ORDER: CALL OUR TOLL-FREE NUMBER: 
% (800) 221-5416% In N.Y. State and for 
technical information call 1-(212) 226-2121 


For fast delivery, send certified checks, money order or 
Call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. All 
Prices are mail order only. Prices subject to change 
without notice; call for latest prices. Prices include 3% 
cash discount. N.Y. residents add sales tax. 
Quantex is a trademark of North Atlantic Industries, Inc. 
Radio Shack® is a trademark of the Tandy Corp. 

CP/M® is a trademark of Digital Research 


MasterCard 
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The Kid. the Apple. 


and Me 


by Carolyn Benson Cohen 


Computers represented the wave of the future, 
and who wants their kid to be late for the future? 


Let me begin with a parent’s true con- 
fession: all my kid knows about com- 
puters was learned in the gutter. We 
didn’t discuss such things at home. 
When my boy began to get curious, he 
had to go to the streets for answers to 
his questions. It wasn’t that we didn’t 
care; we just didn’t 

The first indication I had that his 
tastes were maturing was when he 
asked for a $20 subscription to a com- 
puter magazine. It was a big jump 
the five bucks we’d doled out from time 
to time for the cheery periodicals of 


childhood. 


oy 
you want that magazine for?” 
“] , 
“R 
numbers and symbols... .” Then I re- 


membered the little notebooks he’d 
been leaving around the apartment 
lately, little notebooks filled with—you 
guessed it—numbers and symbols. | 
turned the pages of the magazine, one 
eye on my blue-jean 
sneakered son, one eye on the fat, 
glossy publication. It boasted a lot of 
words, as well as those mysterious 
_ numbers and symbols, and a few of the 
words made sense to me. I was very 
much in favor of his reading words. 
And his birthday was coming up. 
“O.K., but you’re going to have to ex- 
plain this one to your father.” 

The very next day the boy started 
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asking if the magazine had come yet. 
When it finally arrived, they both dis- 
appeared until dinner. The evening was 
spent on the phone mumbling unin- 
telligible numbers and words to un- 
named friends. 

We had further indication that his in- 
terests were expanding when he began 
to drop hints about his computer 
savvy. This was a child who usually 
kept us starved for information 
his life, 
egotism, we perked up our ears. In fact, 
as parents sometimes do, we tried to 
take advantage of 
mood to serve our own needs: 

ae 
history?” 

With great aplomb he vaulted over 
more sensitive areas and kept to his 
topic: “Y 
gram Kenny and I made up after school 
today!” 

“K 
we knew all his friends. 

“O 
kids.” 

Computer Science, with the aid of 
three PETS (sm 
and cats) and a terminal hooked up to 
the computer of a nearby university, 
was taught in the seventh and eighth 
grades of our son’s private school. He 
was a sixth grader but, I gathered, he 
spent his leisure time hanging over the 
shoulders of those more qualified 


the equipment. Such was the beginning 
of his computer experience: “O 
against the wall, kid. I’m an authorized 
user!” 

Soon he was disappearing after 
school to the homes of several of those 
boys, particularly to that of 
only as “A 
numbers he left on the kitchen table, I 
discovered a network of 
computer jun 
kid was hanging around with some of 
the local high-tech addicts. 

One of the boys had a mother who 
taught at the school and after a P.T.A. 
meeting I cornered her with some ques- 
tions. She bragged that she had just 
bought an Apple II Plus for 
was astounded—we had reached a 
whole new plateau in keeping up with 
the Joneses! She told me about the 
clever and unusual programs her dar- 
lings were writing and offered advice 
about what to buy when the time was 
right. “Y 
16K,” she warned, and for the first 
time I learned that my child had needs 
that could be measured in Ks. Ks of 
what, I had no idea. 

For several months my husband and 
I mulled and mused. Could we justi 
such an expense? And yet, from all we 
had been told by the school and by our 
son himself, 

Computers represented the wave of the 
future. Who wants their kid to be late 


for the future? 

Meanwhile, somebody's mother was 
teaching my child FORTRAN. He had 
gotten wind of the faint possibility that 
we might buy a computer and had 
jumped into the fray with no subtlety 
whatsoever. He talked about it all day. 
Every night before he went to sleep he 
lay in bed like an angel, whispering 
another reason why we should have a 
home computer. We kissed him good 
night and tiptoed away as he quoted 
memory capacities and lists of available 
software. 

To make a long story short, we 
reviewed the bank account, reappraised 
the budget, rethought the issue, and 
relented. 

Now, imagine that you have $1,000 
or more and are going to spend it on 
your child. You talk to all the experts, 
confer, make a decision, and inform 
the boy of your beneficence, right? 
Wrong. In our case, what we knew 
about buying a computer could fit into 
a salt shaker. My husband’s business 
associates were either blank when it 
came to home computers or suggested 
something simple “so the kid can play 
games.” So where did we go for advice 
on how to spend this large sum of 
money? To our son. His largest pur- 
chase to date had been a $40 electronic 
kit on which he spent an entire sum- 
mer’s earnings and with which he got a 
much-needed “A” on a science project. 

The responsibility didn’t faze him. 


For several weeks he phoned and 
visited the pubescent underground of 
computer junkies, debated the respec- 
tive qualities of the Commodore PET, 
the TRS-80 Model II, the Apple II Plus, 
and other machines with curious 
names and numbers, and stopped in to 
see his buddies at Radio Shack (where 
he had become well known by pro- 
gramming their demo). Finally the 
Apple emerged triumphant, and we 
ordered it from a company in Cali- 
fornia. 

One day, not long afterward, the kid 
was home with a cold. He lay limply 
across the sofa, the huskiness of his un- 
predictable voice exaggerated and 
thickened with congestion. With a 
television set propped at his feet he was 
a docile patient, although I found his 
lethargy disconcerting. 

When the doorbell rang I rushed to 
answer, thinking my son was fast 
asleep. There was the United Parcel 
Service delivery man holding a big box 
labeled Apple. I wondered why my 
parents were sending apples instead of 
oranges from Florida and then the 
truth dawned. “Mom,” | said to myself, 
“you're going to see a real show.” 

I called softly to the boy, who drew 
himself up from some inane rerun. 
“Come here a minute.” 

When he saw the box his lassitude 
fell away like the afghan he had been 
clutching about his neck. He began to 
leap about like someone on a pogo 
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stick. “It’s the Apple! It’s the Apple! ” 
his poor voice cracked and bellowed. 
The UPS man stood with his mouth 
open looking at the two of us. When 
the pogo stick settled down to earth, he 
helped us tear open the box. 

“Save the instructions!” I shouted as 
the boy triumphantly lifted out the 
carefully packed pieces. But he knew 
what everything was. I was the 
dangerous one, almost discarding an 
extra 32 K bytes of uninstalled memory 
we had ordered. Spotting something 
that looked like a row of staples, I 
thought it was part of the packing. 
“Mom! Don’t!” the kid screamed, just in 
time. 

We quickly moved some furniture 
and I set up a card table for the Apple, 
leaving the boy to figure it all out. 
Frankly, I was on the retreat to a room 
where I knew how everything worked. 
When school was out, he placed an 
emergency call to Kenny. 

“Who's Kenny?” 

“He’s a kid who has an Apple. He 
knows how to install extra memory.” 

Across town faster than a speeding 
bullet, Kenny banged on the door. 
“Mom, this is Kenny Adams,” my boy 
said. A swarthy child with a Kellogg 
smile stood poised on the threshold. 

“You mean, this is Kenny and 
Adams? I thought they were two 
separate persons!” 

Kenny walked in with an air of 
authority befitting his superior 
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knowledge. He grabbed the Apple from 
its perch on the card table and trotted 
with it under his arm to the kitchen. 
“Gotta have a room with no rugs,” he 
explained, as I rushed to move things 
out of the way. With a flick of Kenny’s 
wrist, the top sprang off the Apple and 
we all peered inside. It was practically 
empty! On the bottom | saw a shallow 


ae 


layer of what looked like black Lego 
blocks. Kenny stuck his head, hands, 
and the extra Ks inside the computer, 
and soon declared that all was well. 
The day the Apple arrived, the 
parade of boys began. Soon I had met 
all the unknown kids whose computers 
my son had visited. Most had first and 
last names by now. Some came bearing 
extra disk drives, some with games pro- 
grams, some just to test, play, and pro- 


the kid was in school. “Push the switch 
into an upward position,” I read. “You 
will be rewarded by the ‘POWER?’ light 
at the bottom of the keyboard coming 
on.” I pushed the switch. The ‘POWER’ 


light came on. A smile spread over my 
face. O 


Carolyn Benson Cohen is a freelance writer living in 


New York. 


gram the latest Apple. They were nice 
children, of various ages and even more 
various sizes. They didn’t ask for food, 
but if it was offered, they cleaned me 
out. They were clever and funny and 
polite, and thoroughly wrapped up in 
the world of computers. I’ve felt much 
better about the gutter and my gut- 
tersnipe ever since! 
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As for me, I sat down at the com- 
_ puter with the manual one day when 
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liad: 
‘*Popular 
Computing,’’ 
the key to 
understanding. 


Now you don’t have to be 
a computer professional to 
unlock all the mysteries, 
potential, and pleasures of 
home and small business 
computers. Popular Com- 
puting, the new monthly 
magazine from McGraw- 
Hill, is the key. 

Created in response to 
growing demand for our 
informative quarterly 
onComputing, Popular Com- 
puting explores every 
aspect of personal com- 
puters and their use. All 
reported in easy-to- 
understand nontechnical 
language. 


POPULAR___ 


COMPUTING 


THE KEY TO UNDERSTANDING 
P.O. Box 397, Hancock, NH 03449 


Choosing 
Your Popufar 


Computer 


What to Buy 
Where ta 
Buy It 


Computerizé 
Your Small 
Business 


Asimov 
Reviews Asimov 


Home Computer 
Games 


The answer to 


‘*‘Computer phobia.”’ 


Even the most computer- 
unsophisticated reader will 
find Popular Computing 
interesting and 
stimulating. Every issue 
will contain straight- 
talking product reviews, 
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special news briefs, and 
feature articles by famous 
guest contributors (like 
Isaac Asimov). There'll 
even be a helpful glossary 
of computer jargon we 
couldn’t avoid using, and 
much, much more. 
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What Do You 
Do After You 


Plug tt in 


by William Barden Jr. 


You didn’t fall for that computer 
salesman’s line, did you? You didn’t be- 
lieve him when he promised you instant 
profits in pork bellies with your new 
software package? You didn’t let him 
convince you that you could write your 
own 10,000-employee payroll program 
in BASIC in a single afternoon? And 
you didn’t agree with him when he told 
you that a company with a billion 
dollars in sales couldn’t possibly sell 
equipment that fails when you plug it 
in? 

What, you did all those things? And 
now you own a thousand dollars’ (or 
two or five) worth of computer gadgetry 
and you want me to help? All right. I’m 
ready to divulge the facts as I know 
them, and in the process I'll give you 
some advice about how to proceed after 
you turn your computer on. But you'd 
better sit down first. How about a 
drink? You may need it. 


The More Things Change 

In the 20 years I’ve been around com- 
puters, maxicomputers or mainframes 
have shrunk from room-size monsters to 
desktop machines. Their tiny cousins, 
microcomputers, fit into desk drawers. 
Purists may point to computer scien- 
tists as far back as the 1800s, but digital 
computers actually have been around 
for only 40 years. My experience, then, 
spans half the computer age. 
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But the more computers change, the 
more they remain the same. Problems 
that plagued early computer scientists 
continue to irk us today. I'll explain 
some of those as we go along. Bear in 
mind, however, that I’m a cynic. That’s 
good for you if you're a victim of future 
shock or if you’re convinced that a 
small computer system is omnipotent. 
What you need are some cold, hard 
facts. Take another swig of that Perrier, 
and read on. 


The Hardware 

Your new Apple or TRS-80 is basical- 
ly a good piece of hardware. Hardware 
refers to anything mechanical—your 
central processing unit, the memory 
that’s in the computer, the cables con- 
necting the units, the system line 
printer. Your system’s design is the least 
of your problems. Major manufacturers 
like Apple, Radio Shack, Commodore, 
Atari, Xerox, and IBM have excellent 
hardware designs based on micropro- 
cessor chips (the Z80, the 8080, the 
6502, and the 8088) that have been 
around for several years. 

If you own a microcomputer manu- 
factured by a smaller company, you 
may experience some problems. 
Smaller companies tend to be under- 
staffed and undercapitalized, which oc- 
casionally can translate into poor hard- 
ware design. (Then again, Apple 


started off as a garage-shop operation.) 
Use caution in buying equipment from 
smaller companies, but rest assured 
that much of today’s hardware is solidly 
designed. 

Even when hardware design is sound, 
its fabrication may be poor. Quality 
control varies from company to com- 
pany. In fact, it is entirely possible to 
purchase a $4000 personal computer 
that does not work when you unpack it 
from the box. Or you could end up 
with one that works initially but fails 
after several hours. 


Initial Testing 

Your first step, then, is to verify that 
the system is working properly. Assem- 
ble it one step at a time. If you have op- 
tional equipment such as printers and 
disks, set them aside for the time being. 
Plug in the central processing unit 
(CPU) cabinet/display and see if it acts 
the way the operation manual says it 
should. Then carefully hook up the op- 
tional equipment. Always turn the 
power off when interconnecting the 
various units. Power pins may be in- 
advertently connected to nonpower 
pins or vice versa, and a bad connec- 
tion for even a fraction of a second 
could cause some of the integrated cir- 
cuit (IC) chips to burn out. 

Of course, the catch here is that man- 
ufacturers don’t always provide a step- 
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Listing 1: A BASIC program like this one, which continually displays new data on the screen, can help you 


check your system's operation. 


by-step procedure for connecting the 
system and confirming that all compo- 
nents are working. You could spend 
hours reading the instructions for inter- 
connecting things without being able 
to figure out whether a printer is prop- 
erly connected. For help, you can mud- 
dle through the manuals, ask other 
people who own the same system, or 
call the store that sold you the system. 


System Burn-In 

Let’s assume you've managed to get 
the system together and it appears to be 
working correctly. The next step is to 
“burn in” the system. The IC chips are 
prone to electrical failures that happen 
more frequently during the first dozen 


or so hours of operation. So leave your 
system running and make periodic 
checks to see whether it’s working prop- 
erly. One good method is to key in a 
BASIC program that continually dis- 
plays new data on the screen. If the 
program stops or “hangs up,” you may 
have a hardware failure. A sample pro- 
gram that will work on many com- 
puters is shown in listing 1. 

Eventually, your system will fail. A 
survey I did several years ago indicated 
the mean time between failures (a 
widely used industry phrase, ab- 
breviated MTBF) for one microcom- 
puter manufacturer was two and a half 
months. I suspect the time is somewhat 
longer now, as the system in question 
has been redesigned. 


To protect yourself during the war- 
ranty period, exercise the system as 
much as possible by running a variety 
of programs with all system devices. 
The catch is that in order to really put 
the system through its paces using the 
RS-232C (serial) option for data com- 
munication, the printer, and the full 
capability of the disk drives, you must 
be very familiar with the system. That 
familiarity may take longer than the 
90-day warranty period. 

If you run into problems during the 
burn-in period, be prepared to wait as 
long as several weeks for repairs. Com- 
puter repair centers may not stock such 
exotic items as printer heads, disk-drive 
motors, and special read-only memory 
(ROM) firmware. 

To avoid future troubles, you may 
want to investigate service contracts 
that cover parts and labor. Some man- 
ufacturers offer contracts for which you 
pay about three percent of the cost of 
the system each month. Service con- 
tracts have been around for years 
among larger computer manufacturers, 
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PACKARD 
Introducing 
the NEW HP-125 computer 
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216 S. Oxford Ave. 
Los Angeles, CA 90004 
(213) 739-1130 
PHONE ORDERS: 
TOLL FREE 
out of Cal 800-421-8045 

in Calif. 800-252-2153 
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The professional microcomputer system designed 
specifically for small businessmen, attorneys, account- 


ants, and real estate Offices. i996 12” Green, 12 MHz 


PRICED FROM $6,750 


Tailored to meet your needs with a full range of ap- 
plication software options, including: 

e real estate analysis 

e property Management 
e financial modeling 


e data base mgmt. e fixed asset tracking 


plus a self-paced instruction course on disk to match 
your learning speed. 


We offer a full range of hardware and software oo 
services to make your move into the Office of the 4, 
Future a smooth and pleasant transition—at a price 
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Call the experts in business computers. 
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and they’re valuable when you can’t af- 
ford to have your system down for any 
extended period of time. Other com- 
panies have a carry-in policy requiring 
the owner to bring the system into the 
shop. I remember one disgusted Na- 
tional Weather Service administrator 
who was forced to drive 200 miles in a 
blinding rainstorm to the nearest ser- 
vice center after his minicomputer was 
struck by lightning. His experience il- 
lustrates the importance of convenient 
repair facilities. 

I don’t mean to paint a totally 
gloomy picture of the maintenance of 
your computer system. On the bright 
side, it’s possible for a full-blown system 
with printers and disks to work for 
more than a year without problems. 
That’s a far cry from the vacuum tube 
computer systems of the 1950s, when 
mean time between failures was 
hours—less than the time it took to 
solve the computing problem! 


Software Options 

With luck, you’ve managed to escape 
hardware problems. You've deciphered 
the operations manual, hooked up the 
cables, loaded the BASIC or operating 
system, and burned in the system. 
From here on, it’s simply a matter of 
software, the computer programs that 
will run your business, home, or school 
applications. 

Microcomputer hardware develop- 
ment has always preceded software de- 
velopment. Although manufacturers 
have made incredible price break- 
throughs in hardware, software is still 
expensive to develop. Most microcom- 
puter manufacturers must be dragged, 
kicking and screaming, into developing 
software for their products, just as their 
minicomputer predecessors had to be 
forced to develop support software for 
their product ten years ago. 

When it comes to software, you have 
four options: run an existing applica- 
tions program, develop and write your 
own, modify an existing applications 
program, or hire somebody to write a 
custom program. 


Off-the-Shelf Programs 
I’m writing this article with an off- 
the-shelf word-processing package, and 


I honestly don’t know how I got along 
without it. I consider the program 
totally reliable, proving that it’s possi- 
ble to purchase packages that work. 
Other excellent applications programs, 
such as VisiCalc (see page 38), are 
powerful tools for business and other 
applications. 

But good applications packages have 
only recently become available, and 
they can be extremely difficult to find. 
When you do find a quality package, 
expect to pay handsomely for it. Good 
accounts receivable/payable, general 
ledger, inventory, and mailing list pack- 
ages may cost hundreds of dollars 
each—a fact rarely stressed by sales- 
people intent on selling you a system. 
Because programmers often can earn 
more as independent contractors than 
as employees of microcomputer manu- 
facturers, applications software pro- 
vided by manufacturers sometimes falls 
short of pestessions staneares, 


he meant easy compared to other com- 
puter languages. 

You can learn to create simple 
BASIC programs in a matter of hours, 
or dozens of hours at most. But it will 
take literally hundreds of hours before 
youre familiar enough with BASIC to 
develop an accounts receivable package 
or any other applications code. Think 
about how long it took you to become 
familiar with the elements of chemistry 
or the rules of English grammar. 

In addition to learning a language, be 
it BASIC, COBOL, or Pascal, you 
must simultaneously gain experience 
with the system’s operating commands, 
disk-file management, teleprocessing, 
and so forth. This continuing process is 
closely linked with the language you're 
learning. To store inventory files on 
disk, for example, you must know the 
techniques to access the files, the capa- 
city of the disk, and the speed at which 
files are soe ene ues 


It’s possible to b a 25400 cence 
computer that goes on the blink 
as soon as p yOu plug it it | 


In. 


ie baat to en cost, Pat 
software suffers from some other prob- 
lems: documentation tends to be less 
than perfect, and the operation is apt 
to be inflexible. Inadequate documen- 
tation can be disastrous. | once spent 
an entire day trying to figure out which 
key to press to terminate a command to 
an operating system. Neither the 
manual nor the factory was any help. 

Ideally, you should be able to mold 
an applications package to your specific 
needs. You should, for example, be able 
to print out an inventory report in the 
format of your choice. But in reality, 
the user is almost always forced to 
adapt to a rigid format. 


Doing It Yourself 

It’s possible to write your own appli- 
cations package, but you should give 
careful thought to the problems in- 
volved. Your system probably came 
with BASIC, which is a high-level com- 
puter language. When the salesman 
told you that BASIC is easy to learn, 


Modifying Existing Programs 


Taking a BASIC program and chang- 
ing it to suit your needs presents several 
problems. First, the BASIC program 
may be virtually unreadable because it 
has been “compressed,” meaning pro- 
gram statements have been combined 
to make fewer lines, and spaces be- 
tween words have been eliminated, as 
shown in listing 2. 

Second, figuring out what is going on 
in an existing program can often take 
as much time as writing the program 
from scratch. The design phase ac- 
counts for much of the time spent de- 
veloping a program, and you may have 
to do a lot of deciphering before you 
can begin making changes in an exist- 
ing program. 

The last alternative for finding the 
perfect software is to pay someone to 
develop an applications program 
geared to your special requirements. 
For some guidelines on how much this 
might cost, let’s talk about how rapidly 
programs can be written. 


84 January 1982 Popular Computing 


Circle 4 on inquiry card. ==> 


-§5 The highly popular 
oll Mostly Basic book, 
from Howard W. Sams, teaches 
users Introductory program- 
ming techniques in BASIC, 
while providing a myriad of 
useful applications for the 
home and business. Now, 
Advanced Operating Systems 
has removed the time @nd 
aggravation of program 

entry, and has recorded these 
versatile programs on disk 

and tape. All 24 programs 
have been organized in 

three convenient packages 

for quick, easy use. Buy any 

or all packages as you need 
them. Each package Is 
available on cassette for 
*TRS-80 Models | and Ill, 

and on diskette for °APPLE 
Computers. 
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Recipe Amount Calculator = 
The Basic Diet = Message 
Taker = Gas Mileage 
Calculator = The Tarot Card 
Reader Game. 


SCIENTIFIC: Basic Telephone 
Dialer = Combination Lock = 
The Time Machine = The 
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10+ The Sun = Digital Dice = 
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Decimal to Hex Conversion. 


EDUCATIONAL: The 
Dungeon of Htam = 
Language Flash Cards = 


Memory Challenger = Visual 
Perception Test = Math 4= 
The Reading Pacer = 
Spelling Test. 


The Mostly Basic series is 
now available at your local 
software retailer, or call 
1-800-348-8558 to order. 
MasterCard and VISA 
accepted. (Indiana residents, 
call 1-219-879-4693). 


Tape—$24.95 
Disk—$29.95 
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Listing 2: A BASIC program that has been compressed. Beginners may have trouble unraveling such programs because statements are combined and some 


spaces are eliminated. 


Industry standards for assembly-lan- 
guage progams are about 25 lines per 
day. A line is equivalent to one instruc- 
tion, such as “add a number” or “sub- 
tract a number.” Standards for BASIC 
and higher-level languages are not as 
well defined, but probably about the 
same number of BASIC lines can be 
generated per day, with each BASIC 
line performing many more operations 
than the typical assembly-language 
line. 

The line-per-day figures represent the 
beginning-to-end development of a 
typical applications program—from in- 
itial design through coding, debugging, 
and documentation. An approximate 
graph of development times for micro- 
computer BASIC programs is shown in 
figure 1. Note that smaller programs 
reach a limit time because of the over- 
head of using the system. Larger pro- 
grams take longer to design and debug 
simply because they present more possi- 
bilities. 

The typical BASIC applications pro- 
gram is about 1000 lines, with several 
programs composing a package for spe- 
cific applications like inventory or 
general ledger. Each program, there- 
fore, takes about 50 days to produce, 
and the complete package takes cor- 
respondingly longer, depending on the 
number of programs it contains. As- 
suming a reasonable rate of pay for the 
programmer, plus some overhead, say 
$25 per hour, we have three programs 
per package multiplied by 50 days per 
program multiplied by 8 hours per day 
multiplied by $25 per hour, or a grand 
total of $30,000 per package. Clearly, 


then, hiring outside help is not a 
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a $4000 


reasonable alternative for 
system. 


Your System, Your Friend 

As you venture into the world of soft- 
ware, your first task is to make friends 
with your system by learning as much 
as possible about it. Although wading 
through the manual isn’t easy, it’s the 
perfect way to begin your friendship. 
Become familiar with microcomputers 
in general and with your system in par- 
ticular. Even if you run only existing 
applications programs, you need to 
know how to load the operating system 
from disk, enter the date and time, read 
the contents of system disks, and set up 
your printer for report generation. Un- 
fortunately, the day of the turnkey sys- 
tem with an ON/OFF button for an 
application is a few years away. 

BASIC is the staple language of 
microcomputer systems, and all signs 
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point to its remaining that way for 
some time to come. Even if you have 
your sights set on COBOL or Pascal, 
I'd advise you to first master the 
rudiments of BASIC, which forms a 
common bond between various micro- 
computer systems. Because many 
BASIC interpreters were written by 
Microsoft, the various systems in 
BASIC share common ground. 
Regardless of whether you plan to 
write your Own programs, you should 
learn to program in BASIC. I recom- 
mend self-teaching books on BASIC 
specifically oriented to your system, 
such as the Albrecht series (published 
by John Wiley G& Sons and dealing 
with the TRS-80, Atari, and others) or 
some of the manufacturers’ books, such 
as Radio Shack’s Getting Started with 
TRS-80 BASIC. Although the BASICs 
on different computer systems are 
similar, there are enough differences to 


1000 


LENGTH OF PROGRAM IN LINES 


Figure 1: Development times for microcomputer BASIC programs increase markedly 


for longer programs. Figures used in graph are approximate. 


make learning a “noncompatible” 
BASIC (one not written by Microsoft) 


a frustrating experience. 


Developing Your Own 

While you’re studying your system, 
learning a language, and _ practicing 
running applications packages, try your 
hand at developing your own pro- 
grams. It’s possible that programming is 
not for you, but give it a chance. You 
may find it’s easy to write your own ap- 
plications programs and modify exist- 
ing programs. 

Develop good habits right from the 
start by documenting your program 
well. Surprisingly, 75 percent of the 
cost of programs used in industry goes 
into maintenance —the process of going 
back to an existing program and cor- 
recting errors (bugs) and deficiencies. 
For every hour spent developing a pro- 
gram, another three hours are spent 
fixing or modifying it. Most of the time, 
inadequate the 
culprit. 


documentation is 


For simple programs, you can write 
out the code any way that works. To 
generate a larger program, however, 
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you'd do well to follow this procedure: 
eWrite a rough specification for the 
program, describing what it will do 
and specifying the appearances of in- 
put forms, displays, and reports. 
*Rough out the design of the pro- 
gram. How will you handle disk files? 
How large will data records be? What 
functions will be handled? 
Chart the flow of a program. Not all 
programmers use flowcharts, but it’s 
a good idea to experiment with them 
in the beginning. A flowchart uses 
somewhat standardized symbols to 
represent major program actions, as 
shown in figure 2. 
eCode the program. For a small pro- 
gram you can simply enter the pro- 
gram statements from the keyboard. 
But for a larger one it’s best to write 
down the statements on a coding 
sheet, and then “desk-check,” or 
scrutinize, the program before enter- 
ing it into the computer. 
eDebug the program. This step ac- 
counts for as much as 50 percent of 
the complete program development 
cycle. It involves running the pro- 
gram, checking for errors, entering 
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Figure 2: Flowcharts represent, in general terms, the major actions within a program. Beginning program- 


mers can benefit from making such a chart. 


the data most likely to cause errors, 
and modifying the program until it 
works. 
eDocument the program. You should 
include some notes in the program 
itself by means of remarks or similar 
statements. After the program is 
done and completely debugged, sit 
down and document what is happen- 
ing in the program and how you ac- 
complished certain things. Then, 
when you find an error eight months 
from now, youll be able to refer to 
your notes and make repairs relative- 
ly easily. 

These six steps somewhat 
iterative, a fancy way of saying you may 
have to revert to an earlier step, such as 
designing or coding, after debugging 
has revealed a logic error in the pro- 
gram. Unfortunately, the more inex- 
perienced you are in program design 
and development, the more often you 
may have to repeat certain steps. 

Well, I see you've gone through sev- 
eral bottles of my best mineral water 
during my presentation on small com- 
puters. Perhaps you think I’ve been too 
harsh on small systems, but I prefer the 
word realistic. If you’re prepared to 
fight inferior documentation, mediocre 
programs, and lousy service, the re- 


are 


wards are great. Your small computer 
system can perform accounts receivable 
or inventory, relieving you of hundreds 
of hours of manual labor each year and 
allowing you to do things that just 
weren't possible before. 

I’ve played the devil’s advocate in this 
column. In future columns, I'll examine 
some of the areas glossed over here— 
software costs, Communications, disk 
file capability, software speed, and 
using other manufacturers’ equipment 
with your system. For each topic, I'll 
avoid the idea that a computer can 
solve every problem easily. It’s simply 
not true. Instead, I'll outline potential 
problems and their solutions to guide 
you toward the most efficient possible 
use of your system. O 


William Barden Jr. will be a regular columnist for 
Popular Computing. His latest book is Microcom- 
puters for Business Applications. 
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The Soul of a New Machine 


Tracy Kidder 

An Atlantic Monthly Press Book 
Little, Brown and Company, |98| 
293 pages, hardcover $13.95 
Reviewed by Rich Friedman 


In recent years, technology has re- 
ceived bad press. Science, once con- 
sidered the cure-all of societal ills, is 
now generally blamed for every malady 
from high-interest rates to the Medfly 
infestation in California. 
phenomenon. Americans always wor- 
shipped machines, and every kid grow- 
ing up in small-town USA could break 
down a car and put it back together in 
less than a day. Technology was the 
hope of the future. 

The tide started 


America’s pride in its technological ac- 


turning when 


complishments was at its highest —the 
occasion of the Apollo moon shot. 
Chronicling the event in his book Of a 
Fire on the Moon, Norman Mailer 
described the puzzled reaction of 
thousands of Americans who had 
driven their campers to Cape Kennedy 
to witness the historic event: “He will 
see a world begin where machines are 
king and he does not know whether to 
cry from pride or the all-out ache that 
he does not really comprehend the new 
machinery.” 

Mailer, trained as an engineer at Har- 
vard, understood the complexity of 
modern technology, but he also knew it 
made far racier copy to play to the fears 
of the masses than to explain the scien- 
tific achievement that put a manon the 
moon. And according to Mailer, the 
people who built these marvelous new 
machines were a breed apart, an almost 
subhuman species that toiled away in 
windowless “electronics computeroid 
complexes.” 

Twelve years later, Tracy Kidder has 
written the book that Mailer couldn’t 
or wouldn't write. The Soul of a New 
Machine tells the story of how some 30 


Book Reviews 


young and energetic engineers built, in 
record time, a super minicomputer for 
Data General Corporation. 

Tom West, project director of Data 
General’s new 32-bit computer, code- 
named Eagle, agreed to let Kidder 
observe the daily (and nocturnal) com- 
ings and goings of the Eagle team of 
engineers. Data General promised not 
to censor Kidder’s manuscript and Kid- 
der, in return, promised not to divulge 
any trade secrets. 

Kidder lived with the engineers for 
two and a half years. His book is about 
people first and computers second. It’s 
about people who started rebuilding 
television sets at age five; about people 
who think in nanoseconds when the 
rest of mankind measures time in days 
and months. It’s a book that brings 
high technology down to a human, 
measurable scale. 

Kidder first started in political science 
at Harvard and then switched his ma- 
jor to English. In an interview with the 
trade publication Computerworld, Kid- 
der said: “I took a course from Henry 
Kissinger and it bored my socks off, so I 
quit. In a sense, though, I regret chang- 
ing to English. I had never taken 
physics or math. Later I said to myself, 
look there are ways of understanding 
these things, they are important and | 
am going to do it. So I began writing ar- 
ticles on scientific topics and in the pro- 
cess I learned a few things.” 

What Kidder learned was how to 
become a good storyteller and how to 
translate scientific jargon into succinct, 
compelling prose. Take, for example, 
his definition of transistors: “...a 
family of devices (that) alter and con- 
trol the flow of electricity in 
circuits .... Other devices then in ex- 
istence could do the same work, but 
transistors are superior. They are solid. 
They have no cogs and wheels, no 
separate pieces to be soldered together; 
it is as if they are stones performing useful 
work” (my italics). 

The Soul of a New Machine tells how 


the Microkids (those engineers who 


worked on the Eagle’s internal soft- 
ware) and the Hardy Boys (who de- 
signed the hardware) “signed on” to a 
project that required working 80-hour 
weeks (without extra pay, of course) in 
tiny windowless cubicles lacking 
privacy and quiet, where in the summer 
the temperature reached 88 degrees. 
For the new recruits it meant quickly 
mastering a virtual encyclopedia of 
technical detail. The project required a 
dedication that excluded family and 
friends, racing against self-imposed and 
corporate deadlines, and near-constant 
uncertainty —would the machine “ever 
get out the door”? 

It also meant surrendering individual 
identity to the project and, upon its 
fruition, suffering a phenomenal 
postpartum depression. It 
endless debugging sessions and trying 


meant 


to produce a state-of-the-art design that 
was constantly compromised by cor- 
porate bottom-line realities. 


The rewards were psychic, not finan- 
cial. For a young engineer, it was a 
chance to work on an important pro- 
ject. There were no stock options, or 
even, in most cases, patents for original 
work. The name of the game, as West 
put it, was “pinball.” “You win one 
game, you get to play another. You win 
with this machine, you get to build the 
next.” 

Some couldn’t take the pressure. 
After spending months agonizing over 
a billionth-of-a-second timing unit in 
the computer, Josh Rosen, a 24-year- 
old electronics genius from Chicago, 
disappeared from work one day, leav- 
ing a message that he was going to a 
Vermont commune where he would 
“deal with no unit of time shorter than 
a season.” 


At times, Kidder digresses from his 
main story and writes about the impact 
computers have had on our society. He 
does not treat computers kindly. Kid- 
der quotes Daniel Bell’s assertion that 
the railroads have made far larger 
changes in the “lives of individuals” 
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than computers have. West, going one 
better, said that “bulldozers have had a 
hell of a lot bigger effect.” Kidder 
classifies computers as “handy greed- 
extenders,” adding “they make fine 
tools for the centralization of power, if 
that’s what those who buy them want 
to do with them.” 


Kidder feels that computers did not 

. . “« : ” 
create an information “revolution” — 
the mass media wrongly created that 


label. “In many cases,” Kidder wrote, 
“(computer) technology had served as a 
prop to the status quo.” 

But Kidder does acknowledge that 
computers have made a difference. 
“They have fostered the development 
of spaceships—as well as a great in- 
crease in junk mail. The computer 
boom has brought the marvelous but 
expensive diagnostic device know as 
the CAT scanner, as well as a host of 
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other medical equipment; it has given 
rise to machines that play good but 
rather boring chess, and also, on a 
larger game board, to a proliferation of 


the 


And com- 


remote-controlled weapons in 
arsenals of nations.... 
puters have become a part of the or- 
dinary conduct of businesses of all 
sorts. They really help, in some cases. 

“Not always, though. One student of 
the field has estimated that about forty 
percent of commercial applications of 
computers have proved uneconomical, 
in the sense that the job the computer 
was bought to perform winds up 
costing more to do after the computer’s 
arrival than it did before.” 

In sum, Kidder’s observant eye and 
overall objectivity are what make The 
Soul of a New Machine such a good 
book. In the end, Eagle did get “out the 
door” (the Data General marketing 
folks officially christened it the Eclipse 
MV /8000) and its success contributed 
substantially to Data General’s overall 
profits. But for the Microkids and 
Hardy Boys what was important was 
the “feeling of accomplishment,” the 
“self-satisfaction.” One engineer, Jim 
Guyer, put it this way: “Ninety-eight 
percent of the thrill comes from know- 
ing that the thing you designed works, 
and works almost the way you expected 
it would. If that happens, part of you is 
in that machine.” 


Build Your Own Z80 
Computer 


Steve Ciarcia 

Byte Books/McGraw-Hill, 1981 
332 pages, softcover $15.95 
Reviewed by John Edwards 


For those not familiar with the saga 
of microcomputers, first, a short 
history lesson. About five or six years 
ago, the only way you could get started 
in microcomputing was by building a 
computer yourself—usually from a kit. 
Back in those innocent days it was easy 
to tell the hobbyist from the profes- 
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sional just by looking for solder burns. 

As time advanced, microcomputers 
began to interest the nontechnician. 
Almost overnight, one could walk into 
a neighborhood computer store and 
buy a working micro for less money 
than a kit had cost. A new era had ar- 
rived, but not without a certain loss. 

Today, your average microcomput- 
erist looks upon a soldering iron with a 
mixture of curiosity and amazement. 
(Hey, what’s that? An electric cigar?) 
But some of us still yearn for the good 
old days when solder smoke hung 
thickly over the workbench and tech- 
nical discovery was a heady intoxicant. 

Along comes a book that’s a throw- 
back to those times when computer 
hobbyists were as familiar with a proto- 
type board as a flowchart. A book, in 
1981, that encourages you to build your 
own computer. Build! The word 
unleashes a flood of nostalgia. 

Build Your Own Z80 Computer, the 
book is titled, and in it Steve Ciarcia 
proves that the computer experimenter 
spirit is not dead. Best of all, he does it 
in a way that’s fascinating to beginning 
and advanced computerists alike. 

Actually, building a microcomputer 
from scratch isn’t as formidable a task 
as it may sound—at least not the way 
Ciarcia explains it. Using a building- 
block approach, he takes us from the 
construction of the power supply (easy 
stuff first), up through the basics of the 
Z80 microprocessor, and introduces us 
to all manner of peripherals. The book 
even explains how to “homebrew” a 
CRT terminal. 

Many present-day computer hobby- 
ists are more adept at paperwork than 
building work. Taking that into ac- 
count, Ciarcia carefully details proper 
construction techniques and literally 
guides the reader by the hand through 
each step. But this is more than a “how- 
to” book. Ciarcia carries us beyond 
construction and testing procedures, 
and into the world of computer theory 
and design. By the time you’ve finished 
building your micro, you not only have 
a working computer (at a discount 
price), but a solid fundamental 
knowledge of why it works. 


All in all, it’s a great book —even for 
us mossbacks who’ve been through it 


all before. 


The Community 
Computerist’s Directory 
“The Who’s Who of People 
and Computers’”’ 

Alternet, Inc., 


74 pages, softcover $3.50 
Reviewed by Rachael Wrege 


The Community Computerist’s Direc- 
tory’s motto is “Let Your Fingers Do the 
Talking.” And rightly so—with this handy 
little guide in your back pocket, your 
fleshy digits will be able to gab on and on. 

The directory is an information-packed 
“telephone” book of club, organization, 
association, user-group, and _ bulletin- 
board listings. The “white pages” include 
personal ads from individual computer 
and novices in- 
terested in sharing information, ideas, 
and equipment. The “yellow pages” of- 
fer advertisements for everything from 
modems and speech synthesizers to light 
pens and other directories. 

While the directory is clever and fun to 
flip through, the most entertaining listings 
are such personal ads as: 


hobbyists, experts, 


48 K CPU, Z80, would like to meet 
APPLE with interest in loving relationship. 
I have double density, dual floppies. Will- 
ing to pay for Z80 curd for right APPLE. 
Let’s test compatibility and prove to the 
world mixed relationships can work. No 
smokers or gume addicts please. 


The semiannual directory promises to 
grow as more and more computer buffs 
discover and use it. Subscriptions are 
available and include free personal 
listings. The U.S. and Canada are among 
the geographical areas covered, and the 
entire book is indexed, with a substantial 
glossary tossed in for easy understanding. 

The directory is available from CCD, 
POB 405, Forestville, CA 95436. O 


The MX-100. 


Our MX-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn’t easy. But the results of all our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be- 
lieved. For starters, we built in unmatched correspon- 
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15” wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin-smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine — and 
especially at under $1000 —are practically unbelievable. 
But there’s, something about the MX-100 that goes far 


Not just better. 


Bigger. 


beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob- 
lem for those of us at 
Epson. 

How are we going to 
top this? 


Your next printer. 


EPSON 


EPSON AMERICA, INC. 


3415 Kashiwa Street * Torrance, California 90505 « (213) 539-9140 
See the whole incredible Epson MX Series of printers at your Authorized Epson Dealer. 


Circle 57 on inquiry card. 


Okidata Printers 


Make Good Computer Systems 
Better! 


Okidata quality and reliability have been 
proven in thousands of computer room 
installations world wide. Don’t settle for 
less! Okidata Slimline and Microline 
Series printers cover the full range from 
80 CPS to 400 LPM—professional 
quality printers that produce 


professional looking copy and graphics. yr 


Microline 80 $349.00 
Microline 82A 

Microline 83A 

Microline 84 

Slimline 125 

Slimline 160 


robec, inc. 
Technology Center 
Route 309 
Montgomeryville 
Pa. 18936 


215-628-4960 


ee 


Visa and Master Charge accepted 


From Computer Plus to YOU... 
PLUS after PLUS after PLUS! 


Color Computer 4K $310 
w/16K Ext. Basic $459 


Pocket Computer $189 
P.C. Printer $130 


Model Ill 48K 


2 Disc & RS232C $2100 


These are just a few of our great selections. Offers in- 
clude Printers, Modems, Computers, Peripherals, Disc 


Drives, Software and more 


Buy Direct — __ call ToL Free 1-800-343-8124 


We have the lowest com 


possible fully warranteed 
prices AND a full 
complement of 
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US 


245A Great Road Write f 
Radio Shack software. Littleton, MA 01460 ™ tree catalog 
617-486-3193 
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“Corresponding directly with company 
This index is provided as an additional service by the 
publisher, who assumes no liability for errors. 


PLAN80"" is anew system that takes the big 
business, big computer approach to computer 
modeling and adapts it to smaller computers, 
which are inherently more friendly and responsive. 
If you are not already familiar with the world of 
financial modeling you will soon wonder how you 
managed without a system like PLAN80. If you 
are familiar with the art you will find it incredible 
that a microcomputer can do so much of 
what has previously been the domain of million 
dollar machines. 


PLAN80 WILL DO 99% OF THE JOBS DONE BY 
COMPUTER MODELING SYSTEMS COSTING $50,000 


Apple is a trademark of Apple Computer, Inc. CP/M is a trademark of Digital Research. 


Circle 31 on Inquiry card. 


Check your interests: 


LJ Profit Planning 

L] Cash Management 

L) Acquisition Analysis 

LJ Market Simulation 

LJ Resource Allocation 

L] Lease vs. Purchase 
Analysis 

LJ Purchase Price Trends 


L] Balance Sheet 
Projection 


L) Cost Center Budgeting 


L] Productivity Trend 
Analysis 


L) Sales Projection and 
Analysis 


CL) Marketing Strategy 
Development 


LJ Capital Project 
Evaluation 


L) Headcount Analysis 
and Control 


L] Cost and Variance 
Analysis 

L] R&D Project Evaluation 

L] Energy Accounting 

LJ Cost Estimating 

LJ Consolidations 

LJ Tax Planning 


One version of PLAN80, 
distributed by Apple 
Computer, Inc., is available 
from your Apple dealer. 


Suggested retail price of the 
CP/M version, $295. Manual 
alone, $30. Dealer and 
Distributor Inquiries Invited. 
NAME 

TITLE 

PHONE 

COMPANY 


STREET 


CITY STATE ZIP 


For information about the 
CP/M version call or write: 


BUSINESS 
PLANNING 


SYSTEMS 


Two North State Street 
Dover, Delaware 19901 
(302) 674-5500 


New Products 


Your Personal 


Attache 


The Attache by Otrona is an 
18-pound microcomputer that 
features a Z80A microproces- 
sor, a 5-inch video display, two 
180 K-byte floppy-disk drives, 
a standard keyboard that flips 
down, and 64 K bytes of pro- 
grammable memory. A second 
microprocessor takes care of 
the disk drives and two serial 
ports. Standard software sup- 
plied is CP/M, an enhanced 
WordStar word-processing pro- 
gram, and extended BASIC. 
The UCSD Pascal language 
system is also available, and 
any programs written for the 


CP/M operating system or 
UCSD Pascal can be run on 


the Attache. 

Options include graphics, 
DC or battery operation, and 
a multifunction board with a 
general-purpose interface. Con- 
tact Otrona Corp., 2500 Cen- 
tral Ave., Boulder, CO 80301, 
(303) 444-2274. 


Circle 201 on inquiry card. 
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CP/M Capability 
with the Model Ill 


The Freedom 3 is a modifica- 
tion that adds CP/M operat- 
ing system capability to the 
TRS-80 Model III. It includes 
extra memory and a battery 
backed calendar and clock. 
Compatible with TRSDOS 
and other operating systems, 
the Freedom 3 changes the way 
the Model III works so that it 
can accept programs written 
for the CP/M operating sys- 
tem. The device simply plugs 
into the Model III. 

The basic Freedom 3 system 
is the Model 3A. It doesn’t 
have memory, but it comes 
with the operating system for 
CP/M. The Model 3A costs 
$199. The Freedom 3B has 
40 K bytes of RAM and the 
operating system. It costs $340. 
The Freedom 3C includes the 
memory, calendar and clock, 
and the operating system for 
$490. For information, contact 
Field Engineering Consultants, 
Ltd., POB 2368, Woburn, MA 
01888, (617) 944-5329. 


Circle 202 on inquiry card. 


EIRENE ER ARES 
The Coloring Board 


Coloring Board, a _ color 
graphics program for the 
Apple II, costs $60 and allows 
users to create, erase and 
change, store, and _ retrieve 
graphics employing both draw- 
ings and alphanumerics. A 
high-resolution program, it of- 
fers six colors, automatic gene- 
ration of arcs, circles, squares, 
rectangles, ellipses, triangles, 
other shapes, maps of the US 
and the world, and a space- 
launch graphic. For more in- 
formation, contact Software 


Technology for Computers, 
POB 428, Belmont, MA 
02178, (617) 923-4334. 
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Music Synthesizer 
from Radio Shack 


Synthesizers are electronic 
devices capable of duplicating 
the sounds and intonation of 
many traditional musical in- 
struments as well as creating 
sounds unlike any common in- 
strument. The Realistic MG-1 
Synthesizer by Moog can 
recreate the sounds of a variety 
of musical instruments plus 
create a multitude of special ef- 
fects. The unit is polyphonic, 
so it can play whole chords or 
single notes. MG-1 features a 
2¥%2-octave full-chromatic key- 
board and includes two three- 
octave tone sources, a mixer, a 


modulator, filters, and contour 
controls. The synthesizer can 
be played through an amplifier 
or listened to through head- 
phones. 

The Realistic MG-1 runs on 
AC power and is provided 
with a tutorial-style manual 
with sample control settings 
for unique sounds. It is avail- 
able for $499.95 at Radio 
Shack stores and participating 
dealers. Contact Radio Shack, 
1800 One Tandy Center, Fort 
Worth, TX 76102, (817) 
390-3272. 

Circle 204 on inquiry card. 


A “‘Jukebox’”’ for Personal Computers 


Amlyn Corporation has de- 
signed a family of 5'%-inch 
floppy-disk drives that use a 
five-disk cartridge to provide 
up to 8 megabytes of data stor- 
age. The disk cartridge holds 
five special 54-inch floppy 
disks and is designed to allow 
users to easily change an entire 
cartridge at a time or individu- 
al disks within it. Two models 
are available that will work 
with nearly all personal com- 
puters using standard 5'4-inch 
floppy-disk drives. Both 
models use built-in micropro- 


cessors to handle control func- 
tions. Typical capacities are 4 
megabytes per cartridge with 
800 K bytes per disk in single- 
density recording and 8 mega- 
bytes per cartridge, 1600K 
bytes per disk in the double- 
density mode. 

The Amlyn drives are de- 
signed to fit in the space re- 
quired by ordinary 5'4-inch 
drives. The drives cost around 
$1250. Contact Amlyn Corp., 
1758-H Junction Ave., San Jose, 
CA 95112, (408) 275-8616. 
Circle 205 on inquiry card. 


‘COMPUTA: 


® EVERYTHING FOR YOUR TRS-8S0* e ATARI* @ APPLE* @ PET* © 


*TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - *ATARI is a trademark of Atari Inc. - *Apple is a trademark of Apple Corp. - *Pet is a trademark of Commodore 


_BaSINESS PAC 100 
100 Ready-To-Run 


spin 24-Hours 
d within 2 


* All orders 


Software 


Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 110 Page Users Manual.....5 Cassettes (Or Diskettes) 
Inventory Control.....Payroll....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


59 WACC Weighted average cost of capital 
BUSINESS 1 00 PROGRAM LIST 60 COMPBAL True rate on loan with compensating bal. required 
61 DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
1 RULE78 Interest Apportionment by Rule of the 78's 63 FINRAT Financial ratios for a firm 
2 ANNU1 Annuity computation program 64 NPV Net present value of project 
3 DATE Time between dates 65 PRINDLAS Laspeyres price index 
4 DAYYEAR Day of year a particular date falls on 66 PRINDPA Paasche price index 
5 LEASEINT Interest rate on lease 67 SEASIND Constructs seasonal quantity indices for company 
6 BREAKEVN Breakeven analysis 68 TIMETR Time series analysis linear trend 
7 DEPRSL Straightline depreciation 69 TIMEMOV Time series analysis moving average trend 
8 DEPRSY Sum of the digits depreciation 70 FUPRINF Future price estimation with inflation 
9 DEPRDB Declining balance depreciation 71 MAILPAC Mailing list system 
10 DEPRDDB Double declining balance depreciation 72 LETWRT Letter writing system-links with MAILPAC 
11 TAXDEP Cash flow vs. depreciation tables 73 SORT3 Sorts list of names 
12 CHECK2 Prints NEBS checks along with daily register 74 LABEL]! Shipping label maker 
13 CHECKBK1 Checkbook maintenance program 75 LABEL2 Name label maker 
14 MORTGAGE/A Mortgage amortization table 76 BUSBUD DOME business bookkeeping system 
15 MULTMON Computes time needed for money to double, triple, etc. 77 TIMECLCK Computes weeks total hours from timeclock info. 
16 SALVAGE Determines salvage value of an investment 78 ACCTPAY In memory accounts payable system-storage permitted 
17 RRVARIN Rate of retum on investment with variable inflows 79 INVOICE Generate invoice on screen and print on printer 
18 RRCONST Rate of retum on investment with constant inflows 80 INVENT2 In memory inventory control system 
I9 EFFECT Effective interest rate of a loan 81 TELDIR Computenzed telephone directory 
20 FVAL Future value of an investment (compound interest) 82 TIMUSAN Time use analysis 
21 PVAL Present value of a future amount 83 ASSIGN Use of assignment algorithm for optimal job assign. 
22 LOANPAY Amount of payment on a loan 84 ACCTREC In memory accounts receivable system-storage ok 
23 REGWITH Equal withdrawals from investment to leave 0 over 85 TERMSPAY Compares 3 methods of repayment of loans 
24 SIMPDISK Simple discount analysis 86 PAYNET Computes gross pay required for given net 
25 DATEVAL Equivalent & nonequivalent dated values for oblig. 87 SELLPR Computes selling price for given after tax amount 
26 ANNUDEF Present value of deferred annuities 88 ARBCOMP Arbitrage computations 
27 MARKUP % Markup analysis for items 89 DEPRSF Sinking fund depreciation 
28 SINKFUND Sinking fund amortization program 90 UPSZONE Finds UPS zones from zip code 
29 BONDVAL Value of a bond 91 ENVELOPE Types envelope including retum address 
30 DEPLETE Depletion analysis 92 AUTOEXP Automobile expense analysis 
31 BLACKSH Black Scholes options analysis 93 INSFILE Insurance policy file 
32 STOCVAL] Expected retum on stock via discounts dividends 94 PAYROLL2 In memory payroll system 
33 WARVAL Value of a warrant 95 DILANAL Dilution analysis 
34 BONDVAL2 Value of a bond 96 LOANAFFD Loan amount a borrower can afford 
35 EPSEST Estimate of future earnings per share for company 97 RENTPRCH Purchase price for rental property 
36 BETAALPH Computes alpha and beta variables for stock 98 SALELEAS Sale-leaseback analysis 
37 SHARPE] Portfolio selection model-i.e. what stocks to hold 99 RRCONVBD Investor's rate of return on convertable bond 
38 OPTWRITE Option writing computations 100 PORTVAL9 Stock market portfolio storage-valuation program 
a sere See oe ule ‘nani Pie airs Anan rite ae Mee 
41 BAYES Bayesian decisions 
42 VALPRINF Value of perfect information , LU) CASSETTE VERSION $99.95 Ew TOLL-FR 
43 VALADINF Value of additional information CO) DISKETTE VERSION $99.95 D E R EE 
44 UTILITY Derives utility function * 
45 SIMPLEX Linear programming solution by simplex method 0D TRS-80* MODEL II VERSION $149.95 ( OUTSIDE LI N E 
46 TRANS Transportation method for linear programming ( OF -Y. ST 
47 EOQ Economic order quantity inventory model ) ADD $3.00 FOR SHIPPING IN UPS AREAS (8 00 ATE) 
48 QUEUE] Single server queueing (waiting line) model < ADD $4.00 FOR C.O.D. OR NON-UPS AREAS ) 431-29 
49 CvP Cost-volume-profit analysis / ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 18 
50 CONDPROF Conditional profit tables > 
51 OPTLOSS Opportunity loss tables d =, 
52 FQU0OQ Fixed quantity economic order quantity model / ‘COMPUTA LINTCS: T R Vigy: 
NAME DESCRIPTION tL MATHEMATCAL APPLICATORS SEVEN A oR ER = 
53 FQEOWSH As above but with shortages permitted Dp ORD 
54 FQEOQPB As above but with quantity price breaks . 50 N. -- SON.PASCACKROAD ROAD OF INE 
55 QUEUECB Cost-benefit waiting line analysis t SPRING VALLEY, NEW YORK 10977 5 
56 NCFANAL Net cash-flow analysis for simple investment > a25-1 53 
57 PROFIND Profitability index of a project ( SB 01 4) 
58 CAPI Cap. Asset Pr. Model analysis of project ? 
Circle 38 on inquiry card. / 
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Brain Box 


Two hundred brand-new ed- 


ucational programs on floppy 
disks and cassettes for the Ap- 
ple and PET microcomputers 
are listed in a free catalog from 
the Brain Box. Each title in- 
cludes five or more related 
lessons in reading, language 
skills, social studies, history, 
and more, and requires 16 K 
bytes of memory. A demon- 
stration disk is available for 
$30. For more information, 
write to the Brain Box, 601 W. 
26th St., New York, NY 
10001, or call (212) 989-3573. 


Circle 206 on inquiry card. 


C.C. Writer 


C.C. Writer is a word pro- 
cessor designed for the TRS-80 
Color Computer with Extend- 
ed BASIC and 16K bytes of 
RAM. Margins, line spacing, 
justification, paragraph inden- 
tation, and page pause for 


single-sheet feeding can be con- 
trolled by the user as well as 
line skipping, new paragraphs, 
centered text, tabs, and inden- 
tation of both margins. C.C. 
Writer can handle the latest 
“smart” printers, create print 
graphics, and insert, delete, or 
modify anything in the text. 
The 16K version will hold 
4000 characters in memory, 
and the 32 K option will hold 
19,000 characters. Files can be 
chained together for automatic 
loading and printing by the 
program. 

C.C. Writer is available for 
$30 from Transformation 
Technologies, 194 Lockwood 
Ln., Bloomingdale, IL 60108. 


Circle 207 on inquiry card. 


Disk Drives 
for the TRS-80 
Color Computer 


Tallgrass Technologies has a 


floppy-disk interface for the 
TRS-80 Color Computer that 


allows the use of double-den- 
sity format on_ standard 
5¥%-inch drives. With double- 
sided, 96-track-per-inch drives, 
the storage capacity is 816K 
bytes per drive. An EPROM 
(erasable programmable read- 
only memory) containing the 
disk-interface software is 
available for $34.95. The 
EPROM includes FLEA, a set 
of commands for debugging 
assembly- and machine-lan- 
guage programs. The price for 
the interface is $99.95. Contact 
Tallgrass Technologies Corp., 
POB 12047, 9009 W. 95th St., 
Overland Park, KS 66212, 
(913) 381-5588. 


Circle 208 on inquiry card. 


More for Your Apple 


Mountain Computer has a 
new and versatile circuit board 
that broadens the _ horizons 
(and capabilities) of your Ap- 
ple II personal computer. The 


CPS MultiFunction board pro- 


‘vides a serial interface (for con- 


necting certain printers, 
modems, etc.), a parallel inter- 
face (for certain types of 
printers and other accessories), 
and a real-time calendar/clock. 
A special feature of the board 
is the ability to use the serial 
and parallel interfaces at the 
same time and the ability to 
assign functions from the 
board to certain slots without 
the board physically being 
there. The board also has its 
own battery that keeps the 
clock/calendar correct for up 
to two years—even when the 
computer is turned off! CPS is 
priced at $239 and is available 
from Mountain Computer, 
Inc., 300 El Pueblo Rd., Scotts 
Valley, CA 95066. 


Circle 209 on inquiry card. 


Select a modem for your computer...easy as ABC. 


CHOOSE A. The Smart One™, Model 
AM232, with its own built in microcon- 
troller. Auto Dials, Auto Answers, Auto 
Modes (originate/answer), “Direct Con- 
nect”’ for any computer with an RS232 


interface . ..$299.00. 


ANS OFF HOOK @ 
@ @ AM232 
wEVICRONVET a 
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SEND 
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CHOOSE B. The Acoustic Modem, Model 
AMII/A, for the Apple*. Comes complete 
with a powerful operating system. Supports 
25 easy to use keyboard commands and 
Operates interactively with your programs. 
No interface card required! ... $179.00. 


CHOOSE C. The “Direct Connect” 
Modem, Model AMI, for the Apple*. Comes 
complete with a powerful operating system. 
Supports Auto Dial, Auto Answer, 27 easy 
to use keyboard commands and operates 
interactively with your programs. No inter- 


face card required! ... $289.00. 
Be a part of the information revolution. It’s fun, exciting, informative, educational. Call or write your order today. COD’s accepted. 


__MICROMATE 
ELECTRONICS, INC. 
2094 Front Street e East Meadow, New York 11554 e Telephone 516.794.1072 


All Direct Connect” modems are FCC certified. *Registered trademark of Apple Computer, Inc. 
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Single User System 


SBC-200, 64K ExpandoRAM II, Versafloppy II, CP/M 2.2 


$995.00 


4 MHz Z-80A CPU, 64K RAM, serial I/O port, 
parallel I/O port, double-density disk controller, 
CP/M 2.2 disk and manuals, system monitor, 
control and diagnostic software. 

-All boards are assembled and tested- 


ExpandoRAM III 


64K to 256K expandabl 


e 


fesse 


AM bo rd 


oe 
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SD Systems has duplicated the famous 
reliability of their ExpandoRAM I and II boards 
in the new ExpandoRAM III, a board capable of 
containing 256K of high speed RAM. Utilizing the 
new 64K x 1 dymanic RAM chips, you can 
configure a memory of 64K, 128K, 192K, or 256K, 
all on one S-100 board. Memory address decoding 
is done by a programmed bipolar ROM so that the 
memory map may be dip-switch configured to 
work with either COSMOS/MPM-type systems or 
with OASIS-type systems. 

Extensive application notes concerning how to 
operate the ExpandoRAM III with Cromemco, 
Intersystems, and other popular 4 MHz Z-80 
systems are contained in the manual. 


MEM-65064A 64K A&T.......... $495.00 
MEM-65128A 128K A&T......... $639.95 
MEM-65192A 192K A&T......... $769.95 
MEM-65256A 256K A &T......... $879.95 


e S-100 bus compatible e IBM 3740 compatible 
soft sectored format e Controls single and double- 
sided drives, single or double density, 5'4” and 8” 
drives in any combination of four simultaneously 
e Drive select and side select circuitry @« Analog 
phase-locked loop data seperator @ Vectored 
interrupt operation optional ¢e CP/M 2.2 disk and 
manual set included e Control/diagnostic 
software PROM included 


UThe Versafloppy II is faster, more stable and more 


tolerant of bit shift and “jitter” than most 
controllers. CP/M 2.2 and all necessary control 
and diagnostic software are included. 


IOD-1160A A &T with CP/M 2.2 .. $370.00 


SBC-200 


2 or 4 MHz single board computer 


i HATE 
Kye IS Py jasanac %,, age > haseat ‘< 
aya” 


e S-100 bus compatible e Powerful 4MHz Z-80A 
CPU e Synchronous/asynchronous serial I/O 
port with RS-232 interface and software 
programmable baud rates up to 9600 baud e 
Parallel input and parallel output port e Four 
channel counter/timer @ Four maskable, vectored 
interrupt inputs and a non-maskable interrupt @ 
1K of on-board RAM e Up to 32K of on-board 
ROM e System monitor PROM included 

The SBC-200 is an excellent CPU board to base a 
microcomputer system around. With on-board 
RAM, ROM, and I/O, the SBC-200 allows you to 
build a powerful three-board system that has the 
same features found in most five-board 
microcomputers. The SBC-200 is compatible with 
both single-user and multi-user systems. 


CPU-30200A A &T with monitor $299.95 


ExpandoRAM II 


16K to 64K expandable RAM board 
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e S-100 bus compatible e Up to4MHz operation e 
Expandable from 16K to 64K e Uses 16x 1 4116 
memory chips @ Page mode operation allows up to 
8 memory boards on the bus e Phantom output 
disable ¢ Invisible on-board refresh 

The ExpandoRAM II is compatible with most S- 
100 CPUs. When other SD System’ series II 
boards are combined with the ExpandoRAM II, 
they create a microcomputer system with 
exceptional capabilities and features. 


MEM-16630A 16K A & T 
MEM-32631A 32K A & T 
MEM-48632A 48K A & T 
MEM-64633A 64K A & T 


COSMOS 


Multi-user operating system 


$325.00 
$345.00 
$365.00 
$385.00 


oe ee we ew eee 


e Multi-user disk operating system e Allows up to 
8 users to run independent jobs concurrently 
Each user has a seperate file directory 

COMOS supports all the file structures of CP/M 
2.2, and is compatible at the applications program 
level with CP/M 2.2, so that most programs 
written to run under CP/M 2.2 or SDOS will also 
run under COSMOS. 


The Boards 
1 SD Prices Slashed 


yy 


Multi-User System 


SBC-200, 256K ExpandoRAM III, Versafloppy II, MPC-4 
COSMOS Multi-User Operating System, C BASIC II 


$1995.00 


Two Z-80A CPUs (4 MHz), 256K RAM, 5serialI/O 
ports with independently programmable baud 
rates and vectored interrupts, parallel input port, 
parallel output port, 8 counter/timer channels, 
real time clock, single and double sided/single or 
double density disk controller for 54” and 8” 
drives, up to 36K of on-board ROM, CP/M 2.2 
compatible COSMOS interrupt driven multi-user 
disk operating system, allows up to 8 users to run 
independent jobs concurrently, C BASIC II, 
control and diagnostic software in PROM 
included. 
-All boards are assembled and tested- 


MPC-4 


Intelligent communications interface 


SSERERS SD 


BM 


e Four buffered serial I/O ports @ On-board Z- 


80A processor @ Four CTC channels e 
Independently programmable baud rates e@ 
Vectored interrupt capability e Up to 4K of on- 
board PROM e Upto 2K of on-board RAM e On- 
board firmware 

This is not just another four-port serial 
I/O board! The on-board processor and firmware 
provide sufficient intelligence to allow the MPC-4 
to handle time consuming I/O tasks, rather than 
loading down your CPU. To increase overall 
efficiency, each serial channel has an 80 character 
input buffer and a 128 character output buffer. 
The on-board firmware can be modified to make 
the board SDLC or BISYNC compatible. In 
combination with SD’s COSMOS. operating 
system (which is included with the MPC-4), this 
board makes a perfect building block for a multi- 
user system. 


IOI-1504A A & Twith COSMOS .. $495.00] 
Place Orders Toll Free 


Continental U.S. Inside California 
800-421-5500 800-262-1710 


For Technical Inquires or Customer Service call: 


213-973-7707 


JA IDE; 


Computer Products 


4901 W. Rosecrans, Hawthorne, Ca 90250 


TERMS of SALE: Cash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. California residents add 6% 
tax. Minimum shipping & handling charge $3.00. 

Pricing & availibility subject to change 


SFC-55009039F COSMOS on 8" disk $395.00 eee oa Aa ea | | fl Ul UE UO 
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KILL 
SURGES 
LIKE 
LIGHTNING! 


AC power line surges are destructive, can cost you 
money, and can't be prevented. But you can stop 
them from reaching your sensitive electronic equip- 
ment with a Surge Sentry. 


Surge Sentry acts in picoseconds to dissipate up 
to a 1,000,000 W, 100 second surge. Triggers at 
10% above nominal peak voltage. Works in parallel 
with the power line. Is easy to install for immediate 
protection. No complicated wiring or special tools 
required. 


A number of different models to choose from, 
several UL Listed, including an OEM version. 


Call or write for details. 


oURGE 
SOGGY 


It'll clean up your AC 


208 Mount Hermon Road, Suite 2 
Scotts Valley, CA 95066 
Telephone: (408) 438-5760 


Circle 56 on inquiry card. 
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WordStar 
and Magic Wand 
for Heath/Zenith 


The popular WordStar and 
Magic Wand word-processing 
programs are now available for 
the Heath H-8, H-89, and 
Zenith Z-89 microcomputers. 
The WordStar program, priced 
at $395, features simultaneous 
printing and editing, column 
alignment, and boldface, dou- 
ble strike, strikeout, subscript, 
overprint, and accent entry. It 
can also interrupt itself, ex- 
ecute another program, and 
return to itself. 

Magic Wand’s edit mode of- 
fers character or full insertion, 
search/replace commands, 
block move of text, and the 
ability to examine the disk 
directory without leaving 
EDIT. The program also sup- 
ports proportional-space print- 
ing. It costs $295. Both pro- 
grams run under the Heath 
CP/M operating system. For 
more information, contact 
Heath Co., Benton Harbor, 
MI 49022, (616) 982-3210. 
Circle 210 on inquiry card. 
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The PFS 
Software Series 


PFS:REPORT is the latest 
addition to the PFS series of in- 
formation-management tools 
for the Apple. PFS:REPORT 
produces presentation-quality 
formatted reports with head- 
ings, totals, averages, counts, 
and calculations. With PFS, 
which allows you to design a 
form on screen, and PFS:RE- 


PORT, nonprogrammer pro- 
fessionals can create database 
systems. PFS:REPORT uses 
the form created with PFS to 
indicate what information is to 
be listed in the report. Each 
program is $95 from Software 
Publishing Corp., 2021 Land- 
ings Dr., Mountain View, CA 
94043, (415) 368-7598. 


Circle 211 on inquiry card. 


Hook Your 
Apple to a Star 


Decision Resources’ Chart- 
Master program can_ hook 
your Apple to a star—a graph- 
ics star, that is. Combining the 
Apple II or III with a Hewlett- 
Packard plotter, Chart-Master 
lets you produce graphics in 
eight colors, create, edit, store, 
and plot bar, line, and pie 
graphs, and scatter diagrams, 
text pages, signs, and abstract 
graphics. Chart-Master also in- 
terfaces with VisiCalc to plot 
selected rows and columns 
from any VisiCalc model. Sug- 
gested retail price for Chart- 
Master is $375 from Decision 
Resources, 44 White Birch Rd., 
Weston, CTI 06883, (203) 
222-1974. 

Circle 212 on inquiry card. 


AN ANN 


NNN ANA NANA AAO ’ 
ANY Aa SS Sa ee a 


Today magazine is published 
for customers of the Compu- 
Serve Information Service. It 
provides news and general in- 
formation about current and 
new service offerings, new 
products, customers, informa- 
tion providers, and new tech- 
nology as it relates to the infor- 
mation service. For subscrip- 
tion information, contact 
Today, Information Service 
Div., 5000 Arlington Centre 
Blvd., Columbus, OH 43220. 
Circle 213 on inquiry card. 
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Apple-to-Videodisc 
Interface 


Allen Communication has 
announced a videodisc inter- 
face for the Apple II microcom- 
puter. The Video-Microcom- 
puter Interface, or VMI, is a 
board that provides connec- 
tions between the Apple II and 
DiscoVision Associates’ in- 
dustrial videodisc players, the 
Sony LDP-1000 player, or the 
Pioneer VP-1000 Laserdisc 


player. The interface is also 


LOGO COMPUTER SYSTEMS INC. 


A NEW COMPANY OFFERING A 
POWERFUL NEW DIRECTION IN 
MICROCOMPUTER PROGRAMMING 


Today the world of microcomputer programming is opening up to people who never thought 
they would be able to program a computer. The microcomputer is fast becoming an integral 
part of the home, school and business environment. 


The need arises for a programming language which is easy to use, yet highly sophisticated. 
That language is Logo. The Logo language was created after years of extensive research, led 
by Doctor Seymour Papert at the Massachusetts Institute of Technology. Working with Logo, 
brings to children, as well as adults, the opportunity to learn more about themselves and the 
world around them. Exploring rich and challenging new microworlds is what Logo is all about. 
At Logo Computer Systems Inc., we are proud of the fact that we have been involved in the 
Logo design and development since its inception. We are dedicated to providing the most qual- 
ified computer language support available. 


The Logo language is now available for your Apple !1 Plus" microcomputer. For further infor- 
mation write to us or contact your local dealer. 


*APPLE IZ PLUS IS A REGISTERED TRADEMARK OF APPLE COMPUTER 


|Ogo 


COMputer ims 
systems Inc. 


150 Montarville Blvd. 368 Congress St. 
Suite 200 Boston, Mass. 
Boucherville, Québec U.S.A. 02210 
Canada J4B 6N1 

(514) 641-0966 (617) 451-2646 
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Get Personal 


with Great 
Software 


MICROSOFT APPLE SOFTCARD 

Regular Microhouse price $305.00 Save when 
purchased with MicroPro’s WordStar for Apple or 
TCS/Atlanta Accounting System. Includes CPM® 
and MBASIC. 

List Price: $349.00 

Microhouse Price: $290.00 


SUPERSORT™ for APPLE 
List Price: $200.00 
Microhouse Price: $130.00/$40.00 


APPLESOFT® COMPILER 
List Price: $200.00 
Microhouse Price: $167.50 


MAILMERGE™ for APPLE 
List Price: $125.00 
Microhouse Price: $85.00/$25.00 


VISICALC Il for APPLE 
New version Il. 

List Price: $169.95 
Microhouse Price: $155.00 


VISITREND/VISIPLOT 

Allows you to perform sophisticated business 
math operations or production figures. 
Operations include multiple linear regression 
List Price: $259.95 

Microhouse Price: $219.00 


VISIDEX for APPLE 

Gives instant access to lists, memos, and short 
reports. Referénce the information with key 
words or numbers. Then information can be 
referenced on demand. 

List Price: $199.95 

Microhouse Price: $159.00 


VISIPLOT 

Creates high resolution graphs and charts. 
Visualize data in 6 formats and 6 colors. 
List Price: $179.95 

Microhouse Price: $149.00 


VIDEX VIDEOTERM 

Converts your Apple screen to 80x24 upper and 
lower case. Purchase VIDEOTERM with 
WordStar and save! Regular Microhouse price 
$290. 

List Price: $345.00 

Microhouse Price: $270.00 


VIDEX KEYBOARD ENHANCER 

Use the keyboard to its fullest advantage! Allows 
use of shift key and control key for keyboard lock. 
List Price: $129.00 


Microhouse Price: $105.00 


PRICES AND SPECIFICATIONS SUBJECT TO 
CHANGE WITHOUT NOTICE 


CP/M is a registered trademark of Digital Research 
APPLE is a registered trademark of Apple Computers- 


WORDSTAR, DATASTAR, MAILMERGE, 


SPELLSTAR, and SUPERSORT are registered 
trademarks of MicroPro International. 


Software & Manual/Manual Only 


SHIPPING: Add $6 per manual or software package. 
Add $2.50 for COD orders. Call for shipping charges 
on other items. Pennsylvania residents add 6 per cent 
sales tax. 


PO, BOX 498 
BETHLEHEM, PA. 18016 
215~868- 8219 
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Circle 38 on inquiry card. 
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compatible with other players 
and can be used as an interface 
between the Apple and other 
peripherals. A parallel and two 
serial ports are built in to han- 
dle different kinds of players. 
The VMI interface package 
includes the board, a cable 
connection that rests outside 
the Apple, software drivers in 
BASIC and Pascal, and a 
manual. The VMI carries a 
suggested list price os $575. 
For additional details, contact 
Allen Communication, 3004 
Arapahoe Ave., Boulder, CO 


80303, (303) 449-2971. 
Circle 214 on inquiry card. 


More for the TRS-80 
Color Computer 


The CMEMORY cartridge 
for the TRS-80 Color Com- 
puter gives users an extra 8K 
bytes of memory in the form of 
either RAM _ (random-access 
memory) or EPROM (erasable 
programmable read-only mem- 
ory). It plugs directly into the 
cartridge slot of the Color 
Computer. The CMEMORY 
cartridge without any memory 
sells for $24.95. Contact 
Micro-Labs, Inc., 902 Pinecrest, 
Richardson, TX 75080. 


Circle 215 on inquiry card. 
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Beat the Tax 
Tribulations 


Individual Tax Plan was de- 
signed specifically for profes- 
sional tax practitioners. Auto- 


matic computations include 
federal tax liability, using ap- 
propriate tax tables and rate 
schedules, income averaging, 
and maximum tax on earned 
income, with selection of the 
lowest tax due; add-on mini- 
mum and alternative mini- 
mum tax; 10-year averaging for 
lump-sum distributions; chari- 
table contribution, medical ex- 
pense, and capital-loss limita- 
tions; and capital-gain deduc- 
tions. Individual Tax Plan is 
available for the Apple II with 


48 K bytes of memory or the 
Western Digital Microengine. 
Contact Aardvark Software, 
Inc., 783 N. Water St., Mil- 
waukee, WI 53202, (414) 


289-9988. 
Circle 216 on inquiry card. 
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Extend Your Senses 


Relax and indulge your 
senses with the Biocom, a bio- 
feedback computer program 
created by Total Digital Engi- 
neering. Biocom measures 
your emotional state and gives 
biofeedback through the com- 
puter’s display screen. Supplied 
software programs teach con- 
trolled relaxation techniques, 
test subliminal response, and 
let you play Computer Ouija. 
Biocom connects through an 
RS-232C port, retails for $125, 
and is available from Total 
Digital Engineering, 210 Dan- 
iel Webster Highway, Nashua, 
NH 03060, (603) 883-0991. 
Circle 217 on inquiry card. 


Z80 Card 

for Heath H-8 
Microcomputers 
The HA-8-6 Z80 


board uses a Z80 microproces- 
sor and is designed to replace 
the 8080A supplied with the 
Heathkit H-8. The card is com- 
patible with all current Heath- 
disk-based software for the H-8 
and runs faster than the 
8080A. Using this circuit, H-8 
owners can add the Heath 
CP/M operating system or the 


Heath H-47 8-inch floppy-disk 
drive. The $199 HA-8-6 Z80 
card completely assembled and 
tested is available from Heath 
Co., Benton Harbor, MI 
49022, (616) 982-3210. 


Circle 218 on inquiry card. 
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WE WILL NOT BE UNDERSOLD 


FOR TRS-80* Model | NEC SPINWRITER 
DISK DRIVES CCI-100 5%", 40 Track (102K) $299 PRINTERS 7710 R.O. Par $2395 
lia a Yn ia i. 7710 R.O. Par w/tractor $2595 
ADD-ON DRIVES FOR ZENITH Z-89 a — @ @ 7720 KSR wtractor $2795 
CCI-189 5%", 40 Track (102K) $389 7730 R.O. Ser $2395 
2-87 Dyal 5%” system $995 ’ ~~ 7730 R.O. Ser witractor $2595 
NEW 3500 Series $CALL 
EPSON MX-70 MX-80 MX-80F T MX100 $CALL 
PAPER TIGER 
External card edge and power supply included. 90 day warranty/one ne pi nee - Se see : ee 
r on power supply. capes ae! 
vee IDS 560 Graphics $1049 
CORVUS 5mg $3089 10mg $4489 Mirror $699 ACCESSORIES SCALL 
RAW DRIVES 8” SHUGART 801R $399 ANADEX DP-8000 $849 DP-9500/01 $1389 
5%” TANDON $ CALL POWER SUPPLIES $CALL OKIDATA 
Microline 80 Friction & pin feed SCALL 
DISKETTES — Box of 10 Microline 82 Friction & pin feed $CALL 
5%" Maxell $40 BASF/Verbatim $26.95 Microline 83 120 cps, uses up to 15” paper SCALL 
8” Maxell $45 BASF/Verbatim $36.00 Call for new Microline series! 
PLASTIC FILE BOX-Holds 50 5%” diskettes $19.00 CENTRONICS 739, new model with graphics $ 739 
PLASTIC LIBRARY CASE 5%” $3.00 8” $ 400 C. ITOH 
HEAD CLEANING DISKETTE $25.00 Starwriter | 25 cps, parallel interface $1525 
FLOPPY SAVER $10.95 RINGS $ 6.95 Starwriter! 25 cps, serial interface $1620 
Starwriter Il 45 cps, parallel interface $1950 
16K RAM KITS 2 for $37 19 Starwriter Il 45 cps, serial interface $2075 
200ns for TRS-80;Apple Il, (specify): Jumpers oa AXIOM GP-80M s-18 
MO NITOR Ss” cps S$CALL 
COMPUTERS/SYSTEMS BELL & HOWELL 9”B&W BHD911 $155 
ALTOS ACS8000 Series SCALL LEEDEX 12”°B&W $129 12”GreenScreen $155 
ZENITH 48K, all-in-one computer $2149 13” Color $329 
ATARI 400 $ 359 800 $ 789 SANYO 9"B&W $149 12”Green Screen $238 
MATTEL INTELLIVISION $ 259 12"°B&W $219 13” Color $399 
APPLE PERIPHERALS SCALL ZENITH 13” Color $349 12”GreenScreen $129 
TELECOMMUNICATIONS 
TERMINALS PRENTICE STAR MODEM 1-year guarantee $125 
ADDS Viewpoint $SCALL UNIVERSAL DATA SYSTEMS UDS103LP $149 UDS103JP $215 
ZENITH 2-19 $.725_ NOVATION CAT $139 D-CAT $149 
TELEVIDEO 910 §$ 559 920C $729 950 $ 929 AUTO-CAT $199 APPLE CAT II $339 
IBM 3101-10 $1189 = §=D.C. HAYES SMARTISTACK MODEM $235 
MICRO-MODENM II $295 
S-100 CALIFORNIA COMPUTER SYSTEMS CCI Telnet Communications Package $135 
MAINFRAME $349 280 CPU $ 239 
64K RAM $569 FLOPPY DISC CNTRL $ 339 APPLE ACCESSORIES AND SOFTWARE 
INTEGRATED SYSTEM WIINTERNAL CABLES, TESTED $1975 icicatc $159.00 VISIDEX $159.00 
2P + 2S 1/0 $ 269 VISITERM $119.00 VISIPLOT $139.00 
4 PORT SERIAL I/O $ 249 Z-80 SOFTCARD $259.00 VIDEX BOARD $249.00 
4 PORT PARALLEL I/O $ 179 KEYBOARD ENHANCER $110.00 16K CARD $159.00 
CABLES SCALL APPLE JOYSTICK $ 49.00 SUP-R FAN $ 39.00 
SUP-R MOD $ 25.00 CCSCARDS $ CALL 
APPLE CARDS $CALL ASCII EXPRESS $ 59.00 
CASIO CALCU LATORS SUPERCALC $199.00 ALF9 VOICE BOARD $149.00 
ROCheLCOMme Ten Bale $199.00 GPs MULTIFUNCTION CARD $199.00 
DESK PRINTER/CALCULATOR FR100 $ 79.95 : 
SCIENTIFIC CALCULATOR FX8100 $ 49.95 ENTERTAINMENT 
GAME WATCH CA90 Plastic $ 49.95 Mfr.by:On Line - Broderbund -_ Sirius - California Pacific 
een ons CA901 Steel $ 69.95 FLIGHT SIMULATOR $29.00 SARGON II $29.00 
SPORT WATCH AX210 Calendar $ 59.95 WIZARD&PRINCESS $28.00 ABM $21.95 
MYSTERY HOUSE $24.00 GORGON $34.95 
BUSINESS SOFTWARE HI-RES FOOTBALL $35.00 MICROPAINTER $29.00 
WORDSTAR for Apple II > 329 RASTER BLASTER $25.95 APPLE PANIC $27.95 
WORDSTAR for Zenith Z89 $ 329 SPACE EGGS $17.95 MATTEL GAMES $27.00 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mall order only and are subject to change without notice. Call for shipping charges. 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED send for FREE Catalogue 


The CPU SHOP TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 
a 


5 Dexter Row, Dept. PCGO1M Technical Information call 617/242-3361 
Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax master charge 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) Tandy Corporation Trademark/® Digital Research ne 
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Circle 67 on inquiry card. 


PORTFOLIO MANAGER™ 
TRS-80 


FOR COMPLETE PORTFOLIO MANAGEMENT: 
@ Fast!!! Auto-Retrieval Of Market Quotes 
Instant Updating Of One Or More Portfolios 
® Handle Any Combination of Stocks, Options, 
Warrants, Bonds, or Mutual Funds 
(Long and Short Positions) 
Printed Analysis of Each Position to Show: 
e Current Market Value 
e Value Change from Previous Day 
e Current Gain or Loss 
e Listing of All Quotes Retrieved 
History File to Maintain Detail Record of All 
Closed Positions 


Please send more information about 
PORTFOLIO MANAGER to: 


Name 
Address 


City. State 


Mail to: 


Market Management Systems 
P.O. Box 40049 

1080 Madison Avenue 
Memphis, TN 38104 


Or Call Toll Free 1-800-238-7626 
(In Tennessee 1-901-527-8262) 


SATELLITE 
TRACKING 
SOFTWARE 


Tr | 


SAT TRAK INTERNATIONAL 


APPLE Ii 


An international group of professionals has designed and programmed SATELLITE 
TRACKING SOFTWARE, a unique package of five separate programs that allow you 
to set up your own Satellite Tracking Station using your microcomputer. Beginners, 
professionals, and educators will all appreciate the technical excellence of this 
easy to use software. Satellite positions are calculated and displayed or printed 
out, including the following data: altitude, azimuth, elevation, right ascension, 
declination, and range, for any time — past, present, or future. The 30 page 
operator's manual includes notes on interpreting NASA documents and taking 
observations. The Apple, TRS-80, and Sorcerer versions plot satellite positions on a 
map of the world. The Sorcerer version is available only on casssette. The TRS-80 
version is for a Model |, level Il TRS-80. 


Cassette or Diskette (Apple, TRS-80, Sorcerer) 
FORTRAN listing (other systems) 
FORTRAN program on punched cards 


(all prices include documentation) 


QUALITY SOFTWARE 


EXCLUSIVELY 6660 Reseda Bivd., Suite 105, Reseda, CA 91335 
BY (213) 344-6599 


ASK FOR QUALITY SOFTWARE products at your favorite computer store. If 
necessary you may order directly from us. MasterCard and Visa cardholders may 
place orders by calling us at (213) 344-6599. Or mail your check or bankcard 
number to the address above. California residents add 6% sales tax. Shipping 
Charges: Within North America orders must include $1.50 for shipping and handI- 
ing. Outside North America the charge for airmail shipping and handling is $5.00. 
Pay in U.S. currency. 


DISTRIBUTED 
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Circle 54 on inquiry card. 
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The Micom 1001 can per- 
form text entry, simple correc- 
tions and insertions, reference 
information entry, operator in- 
structions, and _ information 
transfer to a word processor. 
Designed to be compatible 
with all existing Micom equip- 
ment, the Micom 1001 has 8 K 
bytes of ROM and 1 K bytes of 
RAM. Rather than a floppy- 
disk drive, the unit uses a mini- 
cassette with a storage capacity 
of 20 pages of text. 


Get Those 
Facts Fast! 


How will you arrange financ- 
ing for Jimmy’s college? Or di- 
versify your investments? 
Figure out what inflation is 
doing to your earnings? Plan 
for retirement? Fast Facts can 
help you answer these tough 
questions. Created by a cer- 
tified financial planner, Fast 
Facts operates with simple key 
program-selection and printing 
commands and handles a 
variety of personal-finance 
areas. 

Fast Facts runs on an Apple 
II or II Plus with 48 K bytes of 
memory, Applesoft in ROM, 
and either DOS 3.2 or 3.3 
(disk operating system). It’s 
available for $95 from Richard 
Lorance and Associates, Ltd., 
Suite 102, 3336 N. 32nd St., 
Phoenix, AZ 85018. 


Circle 220 on inquiry card. 


The Portable Office 


Circle 221 on inquiry card. 


Major components in the 


system include a standard key- 
board with function keys, a 
40-character, single-line video 
display, a cassette recorder, 
and a communications inter- 
face. The Micom 1001 costs 
$1295 and is available from 
Philips Information Systems. 
Contact 
Druck, Inc., Suite 950, 1900 
W. Loop S., Houston, TX 
77027, (713) 961-1531. 

Circle 219 on inquiry card. 
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Easy Loading 
for the TRS-80 


Having trouble loading and 


saving cassette programs on 
the TRS-80? The AVM-1 
Loadstat assures success, ac- 
cording to manufacturer 
Dynametric Newport. The 
AVM-1 features a meter and 
speaker (so you can see and 
hear the transfer). It draws 
power from Radio Shack’s 
standard tape recorder, allow- 
ing you to adjust the record/ 
playback level for accurate 
loading and recording. No 
modifications to the cassette 
recorder are required. The 
AVM-1 also lets your com- 
puter produce sound effects 
and music. For further infor- 
mation, contact Dynametric 
Newport, 524 Seaward Rd., 
Corona Del Mar, CA 92625. 


INFORMATION LINE (714) 549-7373 


TOLL FREE ORDER LINES 
(e00) G54 854- 0523 — OUTSIDE CALIF. 
is) ical CALE 
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: INNOVATIONS 
FROM 


Texas Instruments 


HEWLETT 
Q. PACKARD 


HEADQUARTERS 


Goes ee FREE SPEECH SYNTHESIZER 
INTRODUCING Lee Rhee ae WITH PURCHASE OF TI-99/4 


Apple Ill is a highly integrated computer 

System evolved from the Apple ll design GET A $20 REBATE ON 

and optunized ta best serve the profes- THE Ti-59 PROGRAMMABLE. 
APPLE II PLUS TI-54 SCI NEW . 39.95 SPEAK & SPELL. READ 59.95 


sional user The new computer will be 


Offered in packaged configurations for TI-5511 NEW . 44.95 SPEAK & MATH _... 59.95 
personal use wm professional applications TI-57 PROG SCI 39.95 TOUCH & TELL NEW. 54.95 
Look at these special Apple Ill PC-IW0G. 255. 169.95 TI-5100 DISPLAY .... 39.95 
features @ a 8O-character upper / CD- PROG NEW 59.95 TI-5010 HAND/PRINT 49.95 
eae ee aera 
integrated perpherar mterfaces I- : : 
A STANDARD FOR a elie I aAMHTESC DAN ty AUTHORIZED i iS HeW 2805 11-5135 PRINT/DISP. 79.95 
PROFESSIONALS eee een eee rag lz BUS ANAL no 4495 T188C PROG CALC. 80.95 
HP267° osc eee. 289.95 tie Apole'il AND LEVEL 1 BUS CARD .... 39.95 - TI-59960 PROG ... 179.95 
HID2O Pen ee 584.95 , SERVICE CENTER MBA, nthe 54.95 INVEST ANALYST .. 48.95 
eS oe selina a APPLE Il, ll PLUS APPLE WRITER EPSON 
HP-34 l.... 114. . 7 2 
Bos ARI IGE HAGE ASE 32K, 48K) - GRAPHICS TABLET + CENTRONICS PLUG INTO CONTROL 
; e BPI (GL, AR, & PAYROLL) » QUME —— 
HiP=32E SCliosucn2 49.95 e MODEM e SILENTYPE CONTROL LIGHTS 
RIR=S TE BUS ey. 99.95 ° * APPLE PLOT e DOW JONES NEWS e ANADEX AND APPLIANCES 
HP-41,41CV....... CALL e APPLE se aaah & QUOTES e SANYO, BW. COLOR, AUTOMATICALLY 
HP-85 .......... CALL e APPLE FORTRA e DECISION EVALUATOR GREENSCREEN AND INSTANTLY. 
HP-83 NEW CALL  VISICALC 16 SEC * CONTROLLER » EXTENDED 
e VISIPLOT GEN LEDGER) WARRANTY 
HP-125 NEW COMPUTER is : 
SYSTEM CALL e VISITREND ICRO-COURIER Ae THEY ence sa emda tr Bane a tie « : 
See, TS 555 5 pc TIMER SET......... NEW 119.95 
HP-11C NEW COMPLETE BUSINESS, EDUCATIONAL 


PK 300 3 pc MINI CONTROLLER....... 49.95 


HP-12C NEW 


& GAME SOFTWARE AVAILABLE. 
—E—EEE————————————————————— 
YOU'LL WONDER  CODE-4-PHONE 
HOW YOU EVER GOT The Telephone Answering System ® 
ALONG WITHOUT IT. ? 


Complete Enhancements, NOW SAVE 


1050 ECONOMY 
Peripherals and Accessories BRSWIEG HME WISE Seen. 


BES SUSTEM XX: 1OWW 


THE SHARP EDGE ae 
De | 


EL-670 ELECTRONIC PIANO 


TE SE 
1450 SMALL CLOCK/CALCULATOR .. NEW 69.95 
The PHONE CONTROLLER WONDER siascs2 cs 189.95... 90. CT-665E TALKING CLOCK...... NEW 99.95 
1550 TOUCH Nn” EL-7001 ALPHANUMERIC CALC..... 139.95 
BY DICTOGRAPH SVSTEM=.cs 259.95... 120. saaaawamennn” CT-455E POCKET DIG/ ALARM 
1750 VOICE COC ss yo teense 24.95 
NOW ACTIVATE: 00.055 229.95 ... 100. EL-5100 PROG/ALPHANUMERIC..... 89.95 
960 MEMORY AND AMERICA IS EL-6200 ALPHANUMERIC............ : 
GG 95 DIALER GETTING THE MESSAGE EL-1188 HANDHELD PRINT/DISPLAY 49.95 
® HANDHELD NEW 79.95... 20. . EL-1182 DESK TOP PRINT/DISPLAY . 74.95 
EL-5813 SCIENTIFIC 
——————eEEeeeee PROGRAMMABLE .......... 34.95 
e Dials any of 30 stored numbers CAS] 
e Quartz clock displays time and elapsed 
lime automatically Ce eee eo Coon CHESS ‘CHALLENGER Fi us ca5: 89.95 
Sy SULO malic ally re thes. a: busy PNOne-a SENSORY CHESS 1a. Suen 129.95 
number of pre-programmed times W-100 
e Built-in speaker for group listening i A-90 INVADER GAME ® 
e For home and business use DEPTH-TESTED PALCUT OE Verapte ae See 49.95 MA 4 KALZCTRONLCS 
TO 100 4A-81 2-WAY DIG/ANALOG ALARM........ 69.95 IN-LELICINISION seat eta 259.95 
TOSHIBA METERS vL-TONE MUSICAL INSTRUMENT/ CALC. . 69.95 GAME CARTRIDGES ............ 27.95 
NOW W100 DEPTH TESTED ALARM CHRONO... 39.95 HORSERACE ANALYZER 32 ccs: 27.95 
FX7100 SCI CHRONO ALARM CALC....... 49.95 
BC-1232PV Og 95 NOW FX3500 SCI PROGRAMMABLE CALC ...... 39.95 TOUCH THE FUTURE 
DIGITRON . 39. 95 FR100 DESK-TOP PRINT/DISPLAY ......... 79.95 ATARI 400 (16K) ...........-. 294.95 
a 
DESK TOP CALCULATOR ATARI VISICALC AVAILABLE ........ CALL 


12-DIGIT PRINT/DISPLAY FOR FAST. ALSO: CANON, TOSHIBA, NSC, SEIKO, MP600 CORDLESS HAND- 


MATTEL, PEARLCORDER, ITT, GTE, AND 
ACCURATE CALCULATING AT HOME | HELD PHONE ..... 189.95 
Dee eR aemaicce MANY OTHERS ALL AT GREAT PRICES! i MURA TOO RANGE) 


WE WILL MEET OR BEAT ANY COMPETITOR'S PRICE ON MOST ITEMS IF HE HAS THE MERCHANDISE IN STOCK 


MAIL & PHONE WILSHIRE CENTER LOS ANGELES 
ORDERS ONLY 3285 WILSHIRE BLVD 11986 WILSHIRE BLVD 
WRITE OR CALL FOR FREE CATALOG (213) 385-7777 (213) 820-0423 
All units shipped in original factory cartons with 
NEWPORT BEACH accessories according to manufacturers speci- aH) } PASADENA TARZANA 
COSTA MESA fication. Visa. Mastercard. $ Order. Pers. Ck (14 eG | 260 S LAKE AVE 18665 VENTURA BLVD 
3211 S HARBOR BLvD_ wrkg. days to clear). COD accepted Min $4.95 (213) 795-3007 (213) 705-7507 
SANTA ANA CA 92704 for shipping in U.S.A. Air on reqst CA res. add 
: 6% sales tx. All mdse. subject to availability: 
MING) eae tats prices subject to change. Send orders to dept. 
BREA TORRANCE/LAWNDALE 
VISA master charge 1080 E IMPERIAL HWY 16611 HAWTHORNE BLVD 
‘ (714) 990-6600 (213) 370-5795 
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POPULAR —___ 
CCOMMAUWTUING 


LEGAL NOTICE 


US POSTAL SERVICE 
STATEMENT OF OWNERSHIP, MANAGEMENT 
AND CIRCULATION 
(Required by 39 U.S.C. 3685) 


1. Title of publication: onComputing. 

2. Date of filing: September 16, 1981. 

3. Frequency of issue: quarterly. 

3A. Number of issues published annually: 4. 

3B. Annual Subscription Price: $8.50. 

4. Complete mailing address of known office of 
publication: 70 Main Street, Peterborough, N.H. 03458. 

5. Complete mailing address of the headquarters 
or general business offices of the publishers: 1221 
Avenue of the Americas, New York, N.Y. 10020. 

6. Full names and complete mailing address of 
publisher, editor, and managinag editor: Publisher, 
Virginia Londoner, 70 Main Street, Peterborough, N.H. 
03458; Editor, Christopher P. Morgan, 70 Main Street, 
Peterborough, N.H. 03458; Managing Editor, Stan 
Miastkowski, 70 Main Street, Peterborough, N.H. 03458. 

7. Owner: The owner is McGraw-Hill, Inc., 1221 
Avenue of the Americas, New York, N.Y. 10020. 
Stockholders holding 1 percent or more of stock are: 
Donald C. McGraw, Jr.; Harold W. McGraw, Jr.; John L. 
McGraw, William H. McGraw; June M. McBroom; 
Elizabeth McGraw Webster; all of 1221 Avenue of the 
Americas, New York, N.Y. 10020; Public Employees 
Retirement Board of Ohio, 277 East Town Street, Colum- 
bus, Ohio 43215. 

8. Known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or 
more of total amount of bonds, mortgages or other 
securities: None. 


9. Not applicable. 
10. Extent and nature of circulation: 


Actual 
No. Copies 
of Single 
Issue 
Published 
Nearest to 
Filing Date 
126,000 


Average 
No. Copies 
Each Issue 
During 
Preceding 
12 Months 
. Total No. Copies 93,250 
. Paid Circulation 
1. Sales through 
dealers and carriers, 
street vendors and 
counter sales 
2. Mail Subscription 
. Total Paid Circula- 
tion 
. Free distribution by 
mail, carrier or other 
means samples, 
complimentary, and 
other free copies 
. Total distribution 
. Copies not 
distributed 
1. Office use, left 
over, unaccounted, 
spoiled after printing 
2. Return from news 
agents 5743 None to date 
G. Total 93,250 126,000 
11. | certify that the statements made by me 
above are correct and complete. 
onComputing 
Virginia Londoner, Publisher 


18,034 
53,514 


71,548 


4777 
120,640 


8999 5360 
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In Other Words 


We chose some of the most common computing terms to 
include in this glossary. 


acoustic coupler: A mech- 
anical device that allows a 
telephone handset to be con- 
nected to a modem. The term 
is sometimes used to refer to 
the entire modem. 


application program: Soft- 
ware designed for a specific 
purpose (such as accounts 
payable or receivable, pay- 
roll, inventory, etc.). 


artificial intelligence: A 
specialized field of research in 
computer science. The term 
refers to the ability of a com- 
puter to perform functions 
normally carried out by the 
human brain (such as reason- 
ing and learning). 


ASCII: The American Stan- 
dard Code for Information 
Interchange. The most gener- 
ally used format for repre- 
senting and exchanging tex- 
tual information among com- 
puters. Under the code, each 
of 96 characters (letters, num- 
bers, and symbols) is given a 
unique binary number code 


(1s and Os). 


assembly language: A 
means of communicating 
with a computer at a low 
level. Assembly language lies 
between high-level languages 
(such as BASIC and Pascal) 
and machine language (the Is 
and Qs the computer under- 
stands at its most basic level). 
Programmers use assembly 
language to make efficient 
use of memory space and to 
create a program that runs 
quickly. 


backup: An extra copy of 


software, normally kept on 


file in case the original pro- 
gram is damaged or lost. 


BASIC: Beginner’s All-pur- 
pose Symbolic Instruction 
Code. The most used high- 
level language for small com- 
puters. 


binary: A numbering system 
that uses only Is and Os. It is 
an efficient way of storing in- 
formation in a computer 
since the hundreds of thou- 


sands of microscopic switches 
in the computer can only be 


on (1) or off (0). 
bit: A binary digit (1 or 0). 


bootstrap: A piece of soft- 
ware, usually stored per- 
manently in memory, that 
activates other pieces of soft- 
ware in order to bring the 
« ” . 
computer from “off” into 
readiness for use. 


break: An interruption of a 
transmission. Most small 
computer keyboards have a 
Break key that tells the com- 
puter to stop what it’s doing 
and wait for further instruc- 
tions. 


byte: A sequence of bits that 
represents a single character. 
In most small computers, a 
byte is eight bits. 


CAI: Computer-Aided In- 
struction. Computers used to 
teach normally involve a 
two-way “conversation” be- 
tween the student and the 
computer; the computer in- 
forms the student of mistakes 
as he makes them, and is able 
to respond to the student’s 
demonstrated lack of knowl- 
edge. 


character: A single letter, 
number, or other symbol. In 
a small computer, a character 
is normally represented by 
eight bits (one byte). 


chip: A generic term for an 
integrated circuit (IC), a sin- 
gle package holding hun- 
dreds or thousands of micro- 
scopic electronic compon- 
ents. The term comes from 
the slices (chips) of silicon of 
which they are composed. 


command: A word or char- 
acter that causes a computer 
to do something. 


communication: The trans- 
mission of data between two 
points. 


compiler: A piece of soft- 
ware that takes a series of 
commands written in a high- 
level language and translates 
them into a lower-level lan- 


guage more efficient for the 
computer to use. 


computer program: A series 
of commands, instructions, 
or statements put together in 
a way that tells a computer to 
do a specific thing or series of 
things. 


CP/M: Control Program for 
Microprocessors. One of the 
oldest and most popular oper- 
ating systems for small com- 
puters. An operating system 
is a group of programs that is 
often compared to a traffic 
cop because it actually con- 
trols what the computer is 
doing by acting as an inter- 
mediary between the _ hard- 
ware and the software. Any 
piece of applications software 
must be written for a specific 
operating system. CP/M was 
introduced in 1975 and has 
become one of the most pop- 
ular operating systems; an 
estimated 250,000 small com- 
puters use it. Thousands of 
specialized application pro- 
grams have been written to 


be used with CP/M. 


CPU: Central processing 
unit. The heart of a comput- 
er that controls all operations 
of all parts of the computer 
and does the actual calcula- 
tions. 


CRT: Cathode-ray tube. A 
TV-like display used with 
most small computers to 
show the information the 
computer has output. 


cursor: A position indicator 
on a CRT. It’s normally a 
flashing or nonflashing 
square or rectangle. 


data: A general term mean- 
ing any and all information, 
facts, numbers, letters, sym- 
bols, etc., which can be acted 
on or produced by a comput- 
er. 


database: A collection of re- 
lated data that can be re- 
trieved by a computer (such 
as a mailing list or list of 
accounts). 


debug: To go through a pro- 
gram to remove mistakes. 


OMEGA 
SALES CO. 


OKIDATA MICROLINE-80 $ 399 
OKIDATA MICROLINE-82 $ 529 
OKIDATA MICROLINE-83 $ 769 
DIABLO 630 $1995 
INTERTEC SUPERBRAIN 64K RAM 
$2799 
QD SUPERBRAIN $2999 


NEC 5510 SPINWRITER (7710) $2345 
NEC 5520 SPINWRITER (7720) $2695 
NEC 5530 SPINWRITER (7730) $2345 
NEC 12” MONITOR $ 229 


APPLE II PLUS 48K 
APPLE DISK w/3.3 DOS Controller 


$1139 


$ 525 
APPLE DISK w/o Controller $ 449 
HAZELTINE 1420 $ 799 


NORTHSTAR HORIZON II 32K QD 


$2925 
ANADEX DP-9500/9501 $1249 
TELEVIDEO 912C $ 669 
TELEVIDEO 920C $ 729 
TELEVIDEO 950 $ 929 


CBM 8032 COMPUTER 
CBM 8050 DISK DRIVE 
CBM 4032 COMPUTER 
CBM 4040 DISK DRIVE 
CBM 4022 

CBM VIC-20 
LEEDEX/AMDEK 100 
LEEDEX/AMDEK 100G 


OKIDATA MICROLINES3A $749 


$1149 
$1349 
$1029 
$1029 
$ 649 
$ 269 
$ 139 
$ 169 


LEEDEX/AMDEK COLOR.-1 13’’ Color 


Monitor 


$ 329 


WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, PERIPHERALS AND ACCESSORIES. 


one 


anew 


We Accept C.0.D.'s « Stock Shipments Same Day or Next « No Surcharge for Credit Cards « All 


Equipment Factory Fresh w/MFT Warranty e Wecarry the complete line of Personal Software. 


EAST COAST 
1-800-556-7586 
OMEGA SALES CO. 
12 Meeting St. 
Cumberland, RI 02864 
1-401-722-1027 


OMEGA SALES CO. 


nip 


WEST COAST 
1-800-235-3581 
OMEGA SALES CO. 

3533 Old Conejo Rd. #102 
Newbury Park, CA 91320 
1-805-499-3678 
CA. TOLL FREE 1-800-322-1873 
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STATPRO: 


MAINFRAME STATISTICS ON AN APPLE 


Statpro is a PASCAL software package designed for the profes- 
sional researcher seeking solutions with a minimum of effort. 


Statpro is grouped into a modular format for sales purposes yet 
_ which allows the user to transfer data between modules and other 
programs with easy to use prompts. 


All Statpro modules include at no extra charge: 


(1) Real number data base (2) Data transformations 

ts Questionnaire database (4) Mailing label database 

5) General category database (6) Graphic printing & editing 
(7) Corvus compatibility (8) Sample data for first 

(9) Does cross tabulation time use 


Statpro is an integrated database system designed for extensive 
number crunching. 


Statpro, unique in being non-memory dependent allows data- 


bases to be limited in size only by disk space. Statpro can enter, 
receive, send, sort, and transform data. 

Transformations include Arithmetic Logarithmic, Exponential, 
Trigonometric, Powers & Square Roots, Conversions, Random 
Numbers, Standardized Observations and over 40 English to 
Metric or Metric to English conversions. Statpro contains several 
statistical analysis programs, all interlinked and designed to 
analyze the database records. 

Among other features, Statpro has extensive color graphic 
capabilities, a graphic screen editor, multiple plots per screen, 
user or computer defined access limits, and choice of symbols 
and lines. Printing a graph only takes 30 to 120 seconds depending 
on whether the printer is on Anadex, Epson, Paper Tiger or Silen- 


type. 


(send for brochure) 


Blue Lakes Computer 
3240 University Ave. 
Madison, WI 53705 

(608) 233-6502 


@AP101 Apple Il with Single Disk Drive ............ $109 
@AP102 Apple Il with Double Disk Drives .......... 119 
@AP103 Apple Il, 9 inch Monitor & Double Drives .. 129 
@AP104 Apple ///, two additional Drives & Silentype 139 
e@ AP105 12 inch monitor plus accessories ......... 99 
eRS201 TRS-80 Model |, Expansion Unit & Drives... 109 
eRS202 TRS-80 Monitor or TV set..............05. 84 
@RS204 TRS-80 Model Ill ............... cece eee 129 
eRS205 Radio Shack Color Computer ............. 89 
@ AT301 Atari Computer & Accessories ............ 109 
e P401 Paper Tiger 440/445/460 ............00ce0. 99 
@ P402 Centronics 730/737 Line Printer IV/IV ...... 89 
e@P403 Epson MX70 or MX80 .............cceeees 89 
e P404 EDSON MX100 3h ceccti ccadesctae cee wanna: 99 
e CC90 Matching Attaché Case ................06. 7§ 
computer case company 


5650 INDIAN MOUND CT. COLUMBUS, OHIO 43213 (614) 868-9464 : 
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In O0her Wo >>>>—EEEs 


edit: To modify or add data 
to an existing document or 
program. 


emulation: A process by 
which some computers can 
run programs not specifically 
written for them. 


firmware: A term referring 
to software that has been per- 
manently placed in mem- 
ory—usually into a ROM 
(read-only memory). 


floppy disk: A disk storage 
device made from a thin, cir- 
cular piece of magnetic 
material. The usual disk sizes 


used with small computers 
are 5% inch and 8 inch. 


flowchart: A common 
method of graphically plan- 
ning what a piece of software 
should do before the actual 
writing process begins, or for 
describing what it does after 
it is written. 


garbage: Meaningless infor- 
mation. 


graphics: Pictorial informa- 
tion in two dimensions. 


hard copy: A printout of in- 
formation produced by the 
computer. 


hardware: The physical part 
of the computer (such as the 


CRT, CPU, memory, etc.), 


as opposed to software. 


input: The transfer of data 
into the computer. 


input/output: Called I/O 
for short, this is a general 
term for the equipment (such 
as modem or printer) con- 
nected to a computer and the 
two-way exchange of infor- 
mation that goes on between 
Seem DUeE and the periph- 
eral. 


memory: Circuitry and de- 
vices that hold the binary Is 
and Os the computer can ac- 
cess. Examples are main 
memory (integrated circuits), 
floppy disks, cassette tape, 
etc. 


microprocessor: [he central 
processing unit of a computer 
(usually in a single integrated 
circuit) that holds all the ele- 
ments for manipulating data 
and performing arithmetic 
calculations. 


network: An interconnected 
system of computers and/or 
terminals. The components 
do not have to be physically 


close to one another and are 
often connected by tele- 
phone lines. 


operating system: “Traffic 
cop” software that oversees 
the overall operation of a 
computer system. 


Pascal: A_ high-level pro- 
gramming language named 
after the seventeenth-century 
French mathematician Blaise 
Pascal. 


printout: Hard copy pro- 
duced by a printer. 


program: (1) A set of instruc- 
tions that tells a computer to 
do something. (2) To prepare 
the set of instructions. 


ROM: Read-only memory. 
Memory where information 
is permanently stored and 
cannot be altered. This form 
of memory is also random- 
access. 


system: An organized collec- 
tion of hardware and soft- 
ware that works together. 


system software: General- 
purpose programs that allow 
programmers to write or 
modify applications pro- 
grams. BASIC may be con- 
sidered part of the system 
software; so is the computer’s 
operating system. 


telecommunication: Trans- 
mission of data between a 
computer and another com- 
puter or terminal in a dif- 
ferent location. It can be 
done with phone lines, 
satellites, radio waves, optical 
fibers, or other means. 


terminal: A piece of equip- 
ment with a keyboard for in- 
put and an output device 
such as a CRT or printer. A 
terminal is used to com- 
municate with the computer. 


timesharing: A _ process 
whereby the facilities of a sin- 
gle (usually large) computer 
are shared by a number of 
users. Timesharing requires 
large amounts of memory 
and special software to make 
it appear that each user has 
the whole computer to 


himself. 


track: A section of a disk or 
tape. 


word processing: The entry, 
manipulation, editing, and 
storage of text using a com- 
puter. 


Circle 58 on Inquiry card. 


If you own an Apple™ 
or are thinking of 
owning one, here is 


e BUSINESS « GAMES 
°e EDUCATION 


APPLE, PET, ATARI, TRS 80, CP/M what you should nM 
Our Price Retail about Su per-Text! 
(Au. Sim.) Morloc’s Tower , 19.95 aoe 
(Adv. int.) Adventure Int. (1,2,3) (4,5,6) Su per-Text IS an easy-to-use word processing 
. (7,8,9) (10,11,12) .. 39.95 program which will dramatically reduce the 
(Av. Hill) Empire of the Overmird........ 28.95 35.00 time it now takes you to do typing, 
(Ed-Wa) _ Terrorist ; 29.95 
(Brod. Space Quarks 99,95 composing, reports, form letters, and many 
(Strag.) Battle of Shiloh 39.95 other word processing tasks. . . 
(Pers.) Visidex : 199.95 ™ a ae 
Pers.) Visiterm 60 149.95 Super-Text'” also simplifies your filing system, 
(O-L) Ulysses & Gold Fleece 34.95 which means that you will get more produc- 
(Sent.) | Oo-Topos ; 32.95 tivity while investing less time and space. . . 
(O-L) Soft Porn (Adults only) : 29.95 ne 
(Ed-Wa) | Compuspell/System 29.95 Super-Text'” also offers you these outstanding 
(Ed-Wa) Compuspell/Data Disk (Lev. 4-8) . ; 19.95 Editing Features: 
(Hay.) Sargon Il : 34.95 . 
We represent 60 manufacturers of quality software. Call or Si see ocueatis and os one ae instantly 
write for free price list and stretch your software dollars! eliminate errors or make changes In your 
Software is our only business. copy without having to use time- 
consuming or messy correction devices. 
Software Prepay—check, money order, ry a 
Supply Corp. COD (add $1.50), MC, VISA (in. — Block editing, to move or reposition whole 
P.O. Box 24322 ree ence ea nat sections of text or simply rearrange a 
Tampa, FL 33623 pleasd.ado be.00. sipping: phrase or sentence, without having to 
Phone: (813) 877-3851 FL residents add 4% sales tax. retype the whole page. 


— Split Screen, to change a section of a page 
of copy while referring back to the original 
copy which is displayed on the same 
screen at the same time. 


Biggest 
Discounts 


"y [ 
el! 


A 


Autolink all your files together (without 

Ever On having to select them one at a time), to 
automatically search, find and replace any 
piece of specific information you want 


mH 
= 
throughout your entire filing system. 


Computers & Accessories — Many many more features and options that 


save you time and eliminate drudgery. 


Super-Text™ also has a built-in Math Mode 
which allows you to use your Apple™ as a 
15-digit calculator even though you're still in 


i 


aT 


e FREE SHIPPING in 48 continental con- 
tigious states. 
e NO SALES TAX collected on out-of-state 


orders. the word-processing program. 
e FREE COMPLETE PRICE LIST available aa a 
upon request. Super-Text ” comes with extensive instructions 
and tutorial documentation, a Reference Card, 
TOLL FREE ORDER NO. 800/531-7466 dual disk protection and an unlimited time 
Texas & Principal No. 512/581-2766 damaged disk replacement policy. 


Fort Worth No. 817/625-6333 
Telex Number 767339 


Super-Text™™ for the Apple™ I! or I Plus 
with 48 K and disk drive 


Pan American Electronics (dual DOS 3.2/3.3). $150. 


Dept. 94 © 1117 Conway Avenue M U S E Software 


Mission, Texas 78572 
NEW Fort Worth Branch 330 N. Charles St. 


Dept. 94 © 2912 N. Main St. Balto., Md. 21201 
Fort Worth, Texas 76106 (301) 659-7212 


TRS-80 is a Trademark of Tandy Corp. Apple Il is a trademark of Apple Computer Corp. 
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Texas Instruments TI-994A 
Home Computer. 


Designed to be the first 
true home computer 
— for skilled 
computerusers 4) 
or for beginners. <4 


DISCOUNT PRICES 


we 


TI-99/4A 
Tl Software 
Tl peripherals 


EPSON Printers 


Write for Price List 


OMAR: 
VOUT. 


P.O. Box 489 
Electric City, Washington 99123-0489 
509/633-2653 


Toll Free: 


800-421-5151 


California: 


213-970-1476 


‘Discount on $D, CCS, AQ and more. 
All items ges guaranteed. 


PRODUCTS} 


‘Mail: P.O, Box Q, Shermon Oaks, CA 91423. 
Store: 15618 S. Behera ., Lawndale, CA 90260 — 


_ 213-970-1476 © . 


(800-421-5151 
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Circle 73 on inquiry card. 


Coming Up 


Word Processing — A special section on one of the 
hottest areas in personal computing today. Why you 
need it, what you need to get started, and a com- 
parison chart of word-processing software. Also, Isaac 
Asimov on working with a word processor. 


A Computer in Every Home—When? — For 
years industry authorities have been predicting that 
small computers will soon be as common as telephones 
in the home. So far the predictions haven’t come true. 
When it will happen and what we can expect are 
covered in this in-depth report. 


The Computerized Car—Fact or Science Fic- 
tion? — Detroit is using microprocessors more and 
more in automobiles, but it’s only the beginning. Marc 
Stern, noted writer about automobiles, looks at what’s 
coming up. 


Two Japanese Computers — There’s been much 
talk lately about the “Japanese invasion” of the 
American small-computer industry. How good are 
the Japanese products? We'll take a look at two — 
the NEC PC-8001 and the Hitachi MB-6890. 


A Computer from a Kit—The Heathkit H-89 — 
Should you build a small computer from a kit? Popular 
Computing reporter Rachael Wrege did and tells ofher 
experience. 


Plus regular columns including: 
My Computer Likes Me 


Small-Business Computing 

What Do You Do After You Plug It In? 
Telecomputing 

Plus Ask Popular, the Glossary, Book and Software 


Reviews, and other features. 


CRTForM Renee fo) friendly bon ee inter: 
face between end users and the SCS, 
programmer. 


CRTForm makes sure that end users enter informa- 
tion correctly, and gives error messages (in plain En- 
glish) if they don’t. If guarantees that programmers 
will receive correct information without having to 
write hundreds of lines of error checking code. 


CRITFORM allows you to modify program input specif- 
ications without requiring expensive and time con- 
suming Changes in applications code. It even gen- 
erates a source code skeleton (Pascal, BASIC, 
COBOL, FORTRAN, PL/I, and Ada) to interface the 
programmers’ application code to the CRIFORM run- 
time module. 


etna CRTFORM hes cor a 


’ * 
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“files of input specification forms. ee. Se 5 

¢ An editor that creates and moditios the eect 
ications forms. — RSA hed Nr R oOhl a tenors mary Med er 

e A print utility that produces hard ¢ copy y of forms ond 
their specifications. , 

e A code generator that writes source code aol 
tons for ease of program interfacing. — 

e A terminal-independent runtime module | in the 
machine language of your host processor. __ 


CRTForM is available under the CP/M, UCSD, and 
Apple Pascal operating systems. Please call or write 
for further information on OEM licensing arrange- 
ments, or for the name of your nearest CRTFORM 
dealer. 


PROGRAMS THAT WRITE PROGRAMS 


STATCOM 


CORPORATION 


3766 BALCONES SUITE 202 
AUSTIN, TEXAS 78731 
PHONE 512/451-0221 


CRTFORM and Statcom are trademarks of Statcom Conooration — Registered trademark as follows: CPM-Digital Research; UCSD-U.C. San Diego: Apple-Apple Inc. 


Radio Shack-The Leader in Small Business 
Computers Also Has Computers for Your Home! 


Introducing the Lowest-Cost 
Color Disk System Ever- 


Radio Shacks TRS-80! 


Radio Shack now offers disk drives for our popular 
TRS-80 Color Computer. Now you can have superb 
high-resolution color graphics and fast, ‘‘on-line’’ 
access to large amounts of data. 


Only $1198 for a 1-Drive System. Our new $599 disk 
drive makes our TRS-80 Color Computer—complete 
with 16,000 characters (16K) of internal memory 

and Extended Color BASIC language—a versatile, 
low-cost computing system that’s ready to attach to 
your own TV receiver. 


Stores 156,000 Characters! Just plug in the Program 
Pak @ controller to add disk storage to the Color 
Computer. The Disk Operating System is completely 
contained in the Program Pak, so you get a full 
156K-bytes of on-line storage. The Program Pak also 
includes Color Disk BASIC—an enhanced version of 
the Color Computer’s programming language. 


Easy to Use. The 16K TRS-80 Color Computer lets 
you create sophisticated color diagrams, business 
charts and even simple animation—using just a few 
simple one-line commands! This gives experienced 
programmers incredible power, yet makes it easy for 


Video Receiver 
optional extra, 
9 


beginners, too. We take you from the ground up 
with over 500 pages of easy-to-read documentation. 


Instant Fun and Games. 
And just for fun, you can 
also use any of our plug-in 
game cartridges. Battle 
starships in outer space, 
conquer dinosaurs from a 
prehistoric world, or just 
brush up on your chess. 


Expandable, too. Your 
TRS-80 Color Computer 
Disk System can expand with up to four drives for 
over 626,000 characters of storage! And the addi- 
tional drives are only $399 each. Add up to 16K 
more Memory, a printer and other accessories any- 
time. 

Radio Shack’s TRS-80—The Best-Supported 
Microcomputer in the World! 

TRS-80 computers are backed with a wide selection 
of accessories, software, and service, available at over 
6000 Radio Shack stores and dealers, and 185 Com- 
puter Centers nationwide. Stop by and see what’s re- 
ally new in personal computers. Or write: Radio 
Shack, Department 82-A-95, 1300 One Tandy Cen- 
ter, Fort Worth, Texas 76102. 


Radio Shaek | 


The biggest name in little computers 
A DIVISION OF TANDY CORPORATION 


Retail prices may vary at individual stores and dealers 


! To learn even more about the 

| TRS-80 Color Disk System send 

| for the Free New RSC-6 Com- 
puter Catalog. 


Radio Shack, Dept. 82-A-47 
1300 One Tandy Center 
Fort Worth, Texas 76102 


STREET 
STATE 


| 

| 

| 

| 

| 

| 

| 

| 

NAME | 
————— eee | 
| 

| 

a 


Circle 55 On inquiry card. 


